4D-AU3  737 


CONSTRUCTION  ENOINEERtNB  RESEARCH  LAB  (ARMtt  CHAMPAI5N  IL 
FACILITIES  READINESS  5UANTIFICATI0N  MODEL  USERS  MANUAL. (U) 
APR  52  U  M  DCPONAI t  L  THOMAS*  C  KUKIELSKI 


REPORT ’ 


construction 

engineering 

^search 

boratory 


United  States  Army 
Corps  of  Engineers 

-■•£33 ZnZL  TECHNICAL  REPORT  P-124 

April  1982 

Quantification  of  MCA/Facilities  Readiness 


FACILITIES  READINESS  QUANTIFICATION  MODEL 

USERS  MANUAL 


c 


by 

John  M.  Deponai  III 
Laure  Thomas 
Craig  Kukielski 
Joe  Sheffield 


Approved  for  public  release;  distribution  unlimited 

82  04  22  005 


The  contents  of  this  report  are  not  to  be  used  for  advertising,  publication,  ot 
promotional  purposes.  Citation  of  trade  names  does  not  constitute  an 
official  indorsement  or  approval  of  the  use  of  such  commercial  products. 
The  findings  of  this  report  are  not  to  be  construed  as  an  official  Lepartment 
of  the  Amy  position,  unless  so  designated  by  other  authorized  documents. 


DESTROY  THIS  REPORT  WHEN  IT  IS  NO  LONGER  NEEDED 
DO  NOT  RETURN  IT  TO  THE  ORIGIN  A  TOR 


_ UNCLASS  1  FI  LD _ 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Dmtm  Entered)  j 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

t.  REPORT  NUMBER 

CERL-TR-P-124 

3.  RECIPIENT'S  CATALOG  NUMBER 

4.  TITLE  (and  Subtitle) 

FACILITIES  READINESS  QUANTIFICATION  MODEL  USERS 
MANUAL 

5.  TYPE  OF  REPORT  fk  PERIOD  COVERED 

FINAL 

6  PERFORMING  ORC.  REPORT  NUMBE  R 

7.  AUTHOR!*; 

John  M.  Deponai  III  Joe  Sheffield 

Laure  Thomas 

Craig  Kukielski 

8  CONTRACT  OR  GRANT  NUMBERf*) 

9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

U.S.  ARMY 

CONSTRUCTION  ENGINEERING  RESEARCH  1  MORATORY 

P.0.  Box  4UU6,  Champaign,  IL  61820 

10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

4A762731AI41-B-031 

It  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

12.  REPORT  DATE 

April  1982 

13-  NUMBER  OF  PAGES 

53 

t4.  MONITORING  AGENCY  NAME  ft  ADDRESSf//  dltterenl  train  Controlling  Otllce) 

15.  SECURITY  CLASS,  (ol  thle  report) 

Unclassified 

15*  DECLASSIFICATION  DOWNGRADING 
SCHEDULE 

16.  DISTRIBUTION  STATEMENT  ( ol  I him  Report) 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (of  the  abstract  on  tor  ad  In  Block  20,  If  dfffe.ent  from  Raport) 


10.  SUPPLEMENTARY  NOTES 

Copies  are  obtainable  from  the  National  Technical  Information  Service 

Springfield,  V A  22161 

10.  KEY  WOROS  (Contlnua  on  ravaraa  a  Ida  If  nacaaamry  and  Idantlfy  by  block  number) 

construction 
Force  Readiness 


20-  ABSTRACT  fCooihxua  an  ravaraa  ofd*  If  nacaaaary  mod  Idanllty  by  block  number) 

This  report  describes  how  to  use  the  Facilities  Readiness  Quantification  Model  de¬ 
veloped  by  the  U.S.  Army  Construction  Engineering  Research  Laboratory.  This  model 
can  be  used  by  Army  managers  to  determine  the  relative  readiness  merits  of  selected 
projects  in  the  Military  Construction.  Army  (MCA)  program.  The  algorithms  required  for 
this  model  can  be  prepared  manually,  or  on  a  programmable  calculator. 


DO  t  aSTn  M73  or  *  mov  ss  is  obsolete  UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  Data  Entered) 


FOREWORD 


This  investigation  was  conducted  for  the  Directorate  of  Military  Programs,  Office  of 
the  Chief  of  Engineers  (OCE),  under  Project  4A762731 AT41.  “Design,  Construction,  and 
Operation  and  Maintenance  Technology  for  Military  Facilities”;  Task  B,  “Construction, 
Management,  and  Technology”;  Work  Unit  031,  “Quantification  of  MCA/Facilities 
Readiness.”  The  applicable  STO  is  81-8:7.  The  OCE  Technical  Monitors  were  COL 
Carpenter,  COL  Coats,  LTC  Godfrey,  and  LTC  Edwards,  all  of  DAEN-ZCP-R. 

The  cooperation  and  contributions  of  the  Construction  Requirements  Review  Com¬ 
mittee  are  gratefully  acknowledged. 

The  work  was  performed  by  the  Facility  Systems  Division  (FS)  of  the  U.S.  Army 
Construction  Engineering  Research  Laboratory  (CERL).  Mr.  E.  A.  Lotz  is  Chief  of 
CERL-FS. 

COL  Louis  J.  Circeo  is  Commander  and  Director  of  CERL.  and  Dr.  L.  R.  Shaffer  is 
Technical  Director. 


St. 


/««»ssion  For.- 

NrrS  GJ?A*I  " - 

MI  C  M  b  & 

b'anoo unoed  3 

Juotl'leauor  ° 


_  — 

'JSstri  but  l  o7,7^  ~~ 

/A^u:,rS  — 


fo.-t  iMl'U 


-L. 


CONTENTS 


DD  FORM  1473  1 

FOREWORD  3 

LIST  OF  TABLES  AND  FIGURES  5 

1  INTRODUCTION . 7 


Background 

Purpose 

Approach 

Outline  of  Report 

Mode  of  Technology  Transfer 

2  INSTRUCTIONS  TO  RATERS . 7 

Step  1— Define  Force  Readiness 

Step  2— Weight  Mission  Hierarchy 

Steps  3  through  6— Determine  Project  Values 

Step  7— Review  Results 


3  DATA  PROCESSING  INSTRUCTIONS .  13 

Form  A  Data 
Form  B  Data 
Form  C  Instructions 

4  CONCLUSION . 33 

GLOSSARY  33 

APPENDIX  A:  General  Information  on  the  Tl—  59  Calculator  34 

APPENDIX  0:  Statistical  Analysis  Program  36 

APPENDIX  C:  mf  to  aj  Program  41 

APPENDIX  D:  Normalize  b  Program  44 

APPENDIX  E:  Blank  Forms  47 


DISTRIBUTION 


4 


TABLES 


Number  Page 

1  Example  Projects- Basic  Information  9 

2  Working  Definition  of  Force  Readiness  9 

3  Readiness  Mission  Subobjective  Definitions  9 

4  Summary  of  Final  B/C  Ratios  for  the  Five  Sample  Projects  in  Table  1  1 3 

FIGURES 

Number  Page 

1  General  Procedure  for  Using  the  Noncomputerized 

Force  Readiness  Quantification  Concept  8 

2  Form  A  10 

3  Hypothetical  Mission  Weights  Assigned  by  CRRC  Raters  1 1 

4  Processed  Data  Results  for  the  Ratios  Assigned  in  Figure  3 -Sample  1 2 

5  Form  B  14 

6  Hypothetical  Values  Assigned  to  Project  Number  414  from  Table  1  1 5 

7  Processed  Data  Results  for  the  Values  Assigned  in  Figure  6  16 

8  Hypothetical  Ratings  for  Project  Number  690  from  Table  I  17 

9  Feedback  Results  for  the  Values  in  Figure  8  18 

10  Hypothetical  Ratings  for  Project  Number  342  from  Table  1  19 

1 1  Feedback  Results  for  the  Values  in  Figure  10  20 

12  Hypothetical  Ratings  for  Project  Number  203  from  Table  I  21 

13  Feedback  Results  for  the  Values  in  Figure  12  22 

14  Hypothetical  Results  for  Project  Number  784  from  Table  1  23 

15  Feedback  Results  for  the  Values  in  Figure  14  24 

16  Form  A 1  26 

1 7  STEP  I  TABLE  Results  for  the  Data  in  Figure  3  27 


5 


FIGURES  (cont'd) 


Number  Page 

18  Form  C  Filled  In  With  Values  From  Forms  A1  and  B1  28 

1 9  Form  B 1  29 

20  Form  B2  30 

21  Form  B1  Filled  In  With  Values  From  Figure  6  31 

22  Data  From  Figure  21  Transferred  to  Form  B2  32 

A1  TI-59  System  35 

B1  Example  Problem  No.  1  for  the  Statistical  Analysis  Program  36 

B2  Example  Problem  No.  2  for  the  Statistical  Analysis  Program  37 

B3  TI-59  Steps  Required  for  the  Statistical  Analysis  Program  38 

B4  Data  Required  in  Data  Storage  Registers  33  to  59  for  the 

Statistical  Analysis  Program  39 

BS  Simple  Example  of  How  Quartile  Values  Are  Determined  40 

B6  Complex  Example  of  How  Quartile  Values  Are  Determined  40 

Cl  Example  Problem  for  the  mj  to  aj  Program  41 

C2  TI-59  Steps  Required  for  the  m,  to  a^  Program  42 

D1  Example  Problem  for  Normalize  b  Program  44 

D2  TI-59  Steps  Required  for  the  Normalize  b  Program  45 


6 


FACILITIES  READINESS 
QUANTIFICATION  MODEL 
USERS  MANUAL 


1  INTRODUCTION 


Background 

In  July  1978,  the  U.S.  Army  Construction  Engi¬ 
neering  Research  Laboratory  (CERL)  was  tasked  by 
the  Directorate  of  Military  Programs,  Office  of  the 
Chief  of  Engineers,  to  develop  a  model  to  relate 
military  construction  to  force  readiness.  By  November 
1980,  a  pilot  model  had  been  developed,  tested,  and 
evaluated.  In  December  1980.  it  was  decided  not 
to  develop  a  computerized  system  to  fully  implement 
the  concept.  However,  OCE  directed  that  CERL 
develop  a  noncomputerized  version  of  the  model.  This 
version  would  be  used  at  the  option  of  the  Construction 
Requirements  Review  Committee  (CRRC)  to  deter¬ 
mine  the  relative  readiness  merits  of  a  few  marginal 
projects  in  the  Military  Construction,  Army  (MCA) 
program.  CERL  used  the1  data  obtained  during  de¬ 
velopment  and  testing  of  the  pilot  model  to  devise  a 
noncomputerized  model  for  the  CRRC;  the  algorithms 
required  for  this  model  can  be  performed  manually  or 
on  a  programmable  calculator  (see  Appendix  A). 

Purpose 

The  objective  of  this  study  was  to  develop  a  model 
that  quantifies  the  relative  impact  of  all  MCA  projects 
on  the  readiness  state  of  the  Army.  The  objective  of 
this  report  is  to  provide  user  instructions  for  a  model 
that  quantifies  the  relative  impact  of  selected  MCA 
projects  on  Army  readiness. 

Approach 

1 .  A  comprehensive  pilot  Facilities  Readiness 
Quantification  Model  was  developed,  tested,  and 
evaluated. 

2.  Data  obtained  during  Step  1  above  were  used 
to  devise  a  noncomputerized  Facilities  Readiness 
Quantification  Model. 

a.  Algorithms  were  developed  for  the  noncom¬ 
puterized  model. 

b.  Programs  were  created  for  implementing  the 
model’s  algorithms  on  a  programmable  calculator. 


Outline  of  Report 

Chapter  2  of  this  report  gives  instructions  for  CRRC 
members  who  will  actually  rate  MCA  facility  projects 
using  the  model.  Chapter  3  gives  instructions  for 
CRRC  support  personnel  who  will  process  model  data. 
Processing  aids,  in  the  form  of  programs  for  a  Texas 
Instruments  (TI)-59  programmable  calcualtor  system, 
are  described  in  Appendices  A  through  D.  Blank  forms 
for  reproduction  are  provided  in  Appendix  E. 

Mode  of  Technology  Transfer 

This  report  is  the  technology  transfer  medium  for 
the  results  of  this  study. 


2  INSTRUCTIONS  TO  RATERS 


This  chapter  describes  how  the  CRRC  can  use  a 
noncomputerized  Facilities  Readiness  Quantification 
Model  to  define  the  relative  readiness  worth  of  selected 
MCA  projects.  Figure  1  shows  the  seven-step  procedure 
for  implementing  the  model.  To  illustrate  this  pro¬ 
cedure,  five  example  MCA  projects  are  compared  in 
this  chapter.  Some  basic  information  on  the  example 
projects  is  given  in  Table  1.  Example  ratings  are  as¬ 
signed  to  each  project  for  each  variable  and  for  each 
rater.*  These  example  ratings  will  serve  as  the  basis 
for  the  data  processing  examples  in  Chapter  3. 

The  following  assumptions  were  made  concerning 
rating  authorities: 

1.  All  10  CRRC  voting  members  would  participate 
in  determining  mission  weights. 

2.  The  special  staff  members  of  the  CRRC  who 
represent  the  Assistant  Chief  of  Engineers  (COE), 
the  Comptroller  of  the  Army  (COA),  The  Adjutant 
General  (TAG),  and  The  Surgeon  General  (TSG) 
would  rate  only  those  projects  for  which  they  are 
the  proponent. 

3.  Other  CRRC  members  would  rate  all  projects. 

4.  At  least  six  or  seven  raters  would  participate  each 
time  the  model  was  used. 


•These  ratings  are  arbitrary  ami  do  not  represent  the 
actual  views  of  any  member  of  the  CRRC. 


i  use  The  July  so  Field  test  definition  Of  force 
readiness  (fr)  : 


training,  etc 
aesthetics,  Etc 


2  WEIGHT  EXISTING  6-NOOE  MISSION  HIERARCHY  : 
BE  READY  TO  WIN.. 


^T?7?t 


WHERE  ... 
HOW  LONG 

o?  °5  04  05 


i  0,  --  too 


3  DECIDE  EACH  PROJECT'S  RELEVANCE  TO  FR 

and  to  fr  Subobjectives: 


_ _ m 

n.£. 

PROJECT 
NO  1 

HU 

(A  FEW  PROJECTS1  ) 


r  t~: 


(T|  bs  b4  b,  k>, 

4!  -bd-br1 

BE  READY  TO  WIN... 


r,  =  (CRJCTI, 


(fb.) 


I*1 


4  DEFINE  ONE  MAX  CONTRIBUTION  PROJECT  FOR  EACH  OF  THE  6 

Mission  areas  ; 


5  compare  Project  worths  To  appropriate  standards  : 


100 

100 

"7- 

y 

, 

IWj't 

cu 

A 

STO  STD 

3  4 


6  COMPUTE  THE  FINAL  0n/CT  : 


(i 


o.biw,), 


«  rj 


(Bn/Ct>(  «  (Bff/fPA)j 


7  review  ano  Discuss  Results  : 


RANK 

B/C 

1 

13 

2 

>2 

3 

8 

J 

2 

Figure  1 .  Genera)  procedure  for  using  the  noncomputerized  Force  Readiness  Quantification  Concept. 


Table  1 

Example  Projects- Basic  Information 

Program 

Project  Amoum 


Location 

Number 

Project  Description 

Proponent 

MACOM 

(SK) 

Germany 

414 

Igloo  Storage  (various) 

DCSLOG 

USAREUR 

1,700 

Korea 

690 

Tactical  equip  shop  (Taegu) 

DCSLOG 

EUSA 

1.000 

Fort  Benning 

342 

Tactical  equip  shops 

DCSLOG 

TRADOC 

4,150 

Turkey 

203 

Administration  building  (DET  67/168) 

DCSPER 

USAREUR 

1.300 

Germany 

784 

Banking  facility  (Frankfurt) 

TAG 

USAREUR 

480 

Step  1— Define  Force  Readiness 

Table  2  gives  a  working  definition  developed  by 
the  CRRC  of  force  readiness  with  respect  to  MCA 
facilities.  For  this  report,  force  readiness  is  defined 
as  the  degree  to  which  a  force  is  capable  of  accomp¬ 
lishing  the  requirements  of  the  specific  missions  or 
contingency  plans  for  which  it  is  responsible.  Since  a 
force  is  essentially  an  assemblage  of  resources,  force 
capability  can  be  viewed  as  a  function  of  the  level  of 
fulfillment  of  those  resources  needed  to  accomplish 
the  missions. 

Table  2 

Working  Definition  of  Force  Readiness 
Force  Readiness  Includes: 

Training 

-Maintenance 

-Command,  Control,  Communication  (C3) 

Security 

Manning  the  Force 

Making  Military  Operations  More  Efficient 

Force  Readiness  Does  Not  Include: 

Asthetics 

Occupational  Health  and  Safety  Act  (OHSA)  Compliance 

Pollution  Abatement 
-Energy  Conservation 
-Environment  Enhancement 
-Convenience  of  Operations 

Step  2— Weight  Mission  Hierarchy 

Using  the  mission  subobjective  definitions  given  in 
Table  3,  each  member  of  the  CRRC  decides  the  relative 
significance  of  five  mission  comparisons  by  entering  a 
ratio  on  the  appropriate  line  of  Form  A  (Figure  2). 
This  ratio  represents  the  rater’s  opinion  of  the  relative 
importance  of  being  ready  to  win  in  Europe  vs  being 
ready  to  win  in  the  United  States,  etc.  To  assign  this 
ratio,  the  rater  must  make  a  subjective  assessment  of 
the  relative  consequences  of  losing  in  one  mission 
area  vs  another,  and  of  the  probability  that  a  conflict 
would  actually  occur  that  would  involve  the  mission 
areas  being  considered. 


Table  3 

Readiness  Mission  Subobjective  Definitions 

Where  Response  Phase 

El:  Initial 

E:  Europe  (first  30  days) 

(incl  Turkey) 

ES:  Sustaining 
(after  30  days) 

UI:  Initial 

U:  USA  (first  day) 

(SO  States  only) 

US:  Sustaining 
(after  first  day) 

01:  Initial 

O:  All  Other  (first  30  days) 

(anywhere  else) 

OS:  Sustaining 
(after  30  days) 

Raters  should  assign  ratio  values  independently  and 
should  not  compare  their  values  directly  with  those  of 
any  other  rater.  Seven  hypothetical  ratings  for  the 
missions  described  in  Table  2  are  shown  in  Figure  3. 
Note  that  ratios  in  the  form  of  4/1,  3/1,  5/1.  etc.  can 
also  be  expressed  as  the  whole  numbers  4,  3,  5.  etc. 

The  ratios  assigned  by  each  rater  are  processed  as 
described  in  Chapter  3  to  obtain  the  low  quartile. 
median,  and  high  quartile  feedback  values  for  each 
of  the  five  ratios.  The  median  feedback  values  then 
are  used  to  distribute  an  arbitrary  100  “readiness 
utiles”  across  the  six  mission  subobjectives. 

A  sample  of  a  Form  A  listing  feedback  results  for 
the  ratios  assigned  in  Figure  3  is  shown  in  Figure  4. 
After  receiving  these  results,  the  raters  meet  to  discuss 
the  pros  and  cons  of  the  issues.  Those  members  who 
wish  to  change  their  ratings  enter  revised  ratings  on  the 
feedback  sheet.  These  revised  ratings  are  combined 
with  the  original  ratings  of  members  who  elect  not  to 
change  their  ratings.  Then,  a  new  round  of  feedback 
results  is  computed  using  the  most  current  values 


Be  Ready 
To  Win  In  .  .  . 
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Rater's  Initials: _ 

Data: _ 

(Day/mo/yr) 


Rater's  Office:  (check  one) 


□  ACE 

ID 

□  DCS LOG 

(6) 

□  COA 

(2) 

□  DCSOPS 

(7) 

□  TAG 

(3) 

□  DCSPER 

(8) 

□  TSG 

(4) 

□  DCSRDA 

(9) 

□  ACSI 

(5) 

□  ACSAC 

(0) 

PRIOR  RATIOS  ASSIGNED 
(as  of:  ) 

Low  Q  Median  High  Q 


I - 

IN  EUROPEAN 
THEATRE 


DURING 

INITIAL 

BATTLES 


RELATIVE  IMPORTANCE  OF  READINESS  SUB-OBJECTIVES 


Mission  Sub-Objectives  Being  Compared 

European  Theater  /  USA 
All  Other  Theaters  /  USA 
Europe:  Initial  /  Sustained 
USA:  Initial  /  Sustained 
Other:  Initial  /  Sustained 


Relative  Significance 
(Ratio) 


ARMY  READINESS  TO 
ACCOMPLISH  MISSIONS 


IN  USA 


IN  ALL  OTHER 
THEATERS 


DURING 

SUSTAINED 

CONFLICT 


a2=- 


DURING 

INITIAL 

BATTLES 


3  - 


DURING 

SUSTAINED 

CONFLICT 


DURING 

INITIAL 

BATTLES 


DURING 

SUSTAINED 

CONFLICT 


a6=- 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 


Form  A  (Proposed) 


Figure  2.  Form  A. 
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Figure  3.  Hypothetical  mission  weights  assigned  by  CRRC  raters. 


Rater's  Office:  (check  one) 

Rater’s  Initials: 

□  ACE  (1) 

□  DCS LOG 

(6) 

Date: 

□  COA  (2) 

□  DCSOPS 

(7) 

(Day/mo/yr) 

□  TAG  (3) 

□  DCSPER 

(8) 

□  TSG  (4) 

□  DCSRDA 

(9) 

□  ACSI  (5) 

□  ACSAC 

(0) 

PRIOR  RATIOS  ASSIGNED 
(as  of:  2  ) 


RELATIVE  IMPORTANCE  OF  READINESS  SUB-OBJECTIVES 


Low  Q 


Median  High  Q 


1 . 3 . 


Mission  Sub-Objectives  Being  Compared 


European  Theater  /  USA 
All  Other  Theaters  /  USA 
Europe:  Initial  /  Sustained 
USA:  Initial  /  Sustained 
Other:  Inftial  /  Sustained 


ARMY  READINESS  TO 
ACCOMPLISH  MISSIONS 

- 1 - 

IN  USA 


Relative  Significance 
(Ratio) 


IN  EUROPEAN 
THEATRE 


DURING  DURING  DURING  DURING 

INITIAL  SUSTAINED  INITIAL  SUSTAINED 

BATTLES  CONFLICT  BATTLES  CONFLICT 


v  y  7  V/ 


IN  ALL  OTHER 
THEATERS 


DURING 

INITIAL 

BATTLES 


DURING 

SUSTAINED 

CONFLICT 


~  a6  - 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 


Form  A  (Proposed) 


Figure  4.  Processed  data  results  for  the  ratios  assigned  in  Figure  3  -sample. 


Table  4 

Summary  of  Final  B/C  Ratios  for  the  Five  Sample  Projects  in  Table  1 


Project 

SPA 

Location 

N  umber 

Project  Description 

(SK) 

br/spa 

Germany 

414 

igloo  storage  (various) 

1,700 

27  7 

Korea 

690 

Tactical  equipment  shop  (Taegu) 

1.000 

19.8 

Fort  Benning 

342 

Tactical  equipment  shops 

4.150 

15.2 

Turkey 

203 

Administration  building  (Det  67/168) 

1,300 

7.6 

Germany 

784 

Banking  facility  (Frankfurt) 

480 

0.3 

from  each  of  the  10  raters.  This  can  be  done  at  any 
time  and  as  many  times  as  desired.*  However,  any 
change  in  the  median  mission  weights  will  change 
each  project’s  final  benefit/cost  (B/C)  ratio.  Thus, 
every  time  the  median  values  of  the  mission  weights 
change,  the  final  B/C  ratios  for  all  projects  must 
be  recomputed.  These  computations  are  discussed 
in  Chapter  3. 

Steps  3  through  6— Determine  Project  Values 

Each  rater  uses  Form  B  to  record  the  set  of  weights 
assigned  to  each  project  (Figure  5).  Figure  6  shows 
how  each  of  six  raters  might  have  scored  Project 
Number  414  (from  Table  1)  as  to  what  percentage  (r) 
of  its  cost  is  credited  to  the  procurement  of  readiness 
benefits  (Step  3  in  Figure  1);  as  to  what  percentage 
(bj)  of  the  total  project  benefit  is  attritutable  to  each 
readiness  subobjective  (Step  3  in  Figure  l);and  as  to 
what  the  relative  worth  (w()  of  each  benefit  is  com¬ 
pared  to  some  arbitrary  maximum  contribution  facility 
(Step  4  in  Figure  1 )  for  each  readiness  subobjective 
(Step  5  in  Figure  1).  Again,  to  ensure  the  integrity 
of  the  data,  all  raters  must  assign  these  values  in¬ 
dependently,  without  comparing  values  directly  with 
any  other  raters. 

Alter  all  Forms  B  are  completed,  they  are  processed 
(Step  6  in  Figure  I )  as  described  in  Chapter  3  to  obtain 
low  quartile,  median,  and  high  quartile  feedback  values 
for  each  of  the  variables  r,b(,and  ws.  The  final  project 
B/C  ratio  also  is  computed  at  this  time.  All  this  infor¬ 
mation  is  recorded  on  a  blank  Form  B  along  with  the 
location,  project  number,  and  description  of  the 
project  to  which  the  feedback  applies.  Figure  7  shows 
feedback  results  for  the  values  assigned  in  Figure  6. 

Hypothetical  ratings  for  Project  Numbers  690.  342. 
203,  and  784  from  Table  1  are  shown  in  Figures  8.  10, 

•Obviously,  no  single  rating  will  remain  stable  over  a  long 
period  of  time;  during  periods  of  high  international  tension,  a 
rating  may  change  significantly  in  a  short  period  of  time 


12,  and  14,  respectively.  The  corresponding  feedback 
data  are  shown  in  Figures  9,  II.  13.  and  15.  Note  that 
if  Ihe  computations  aie  based  on  the  median  value,  the 
effect  of  unusually  high  or  unusually  low  scores  is 
eliminated.  If  mean  values  are  used,  extreme  ratings 
could  have  a  dramatic  effect  on  the  outcome,  however, 
using  median  values  ensures  that  no  one  rater  can 
dominate  the  outcome. 

Step  7— Review  Results 

Table  4  summarizes  the  final  B/C  ratios  for  all  five 
projects  listed  in  Table  1 .  After  final  B/C  ratios  are 
computed,  raters  should  meet  to  ( 1)  review  these  data. 

(2)  identify  and  resolve  any  glaring  discrepancies. 

(3)  argue  the  merits  and  demerits  of  the  various  pro¬ 
jects  in  light  of  the  final  B/C  ratios,  and  (4)  determine 
whether  any  rater  wishes  to  change  a  rating.  Assuming 
at  least  one  member  does  change  a  rating  whether 
mission  weight  or  any  project  variable  the  data  would 
have  to  be  reprocessed.  If  a  median  value  of  any 
mission  weight  changes,  the  B/C  must  be  recomputed 
for  all  projects.  However,  if  only  the  median  project 
values  change,  only  those  projects  whose  median  values 
are  affected  need  to  have  their  B/C  ratios  recomputed. 


3  DATA  PROCESSING  INSTRUCTIONS 


Form  A  Data 

This  section  desi .  bes  how  to  process  the  data 
entered  by  the  raters  on  the  right  side  of  the  Form  A 
data  sheets.  Before  processing  these  data,  make  sure 
that  there  is  one  Form  A  data  sheet  for  each  rater. 
Although  it  is  not  necessary  that  a  full  set  of  10  be 
used,  at  least  six  are  needed  to  ensure  the  model  will 
deliver  reliable  results.  The  seven  Form  A  rating  sheets 
shown  in  Figure  3  arc  used  below  as  an  example  ol 
how  to  process  Form  A  data. 

I .  Convert  the  ratios  to  decimal  format. 


i 
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Hater's  Office,  (check  one) 


Rater's  Initials : 

Date: _ 

Oay/mo/yr 


L)  ACE  II) 
D  COA  (2) 
Li  TAG  (3) 
L!  TSG  (4) 
Cl  ACSI  (5) 


□  OCSLOG  (6) 

□  DCSOPS  (71 

□  DCSPER  (8) 
L)  DCSRDA  (9) 

□  ACSAC  (0) 


PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 


PRIOR  RATING  RESULTS 

las  of  j 

r  VALUES 

Low  Q  Mediae  High  Q 


b  VALUES 

Low  Q  Medun_  High  O 


w  VALUES 

Low  Q  Median  High  Q 


Note.  Feedback  values  for  each  r.b, 
and  w  are  independent  of  all 
other  r.b, and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  >n  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly 


Protect  Relevance 
to  Readiness  (%) 


Mission  Sub  Objective 
turoiM?  Initidl 
Europe  Sustained 
USA  Initial 
USA  Sustained 
Other  Initial 
Other  Sustained 

Mission  Sub  Objective 
Europe-Initial 
Europe-Sustained 
USA  Initial 
USA  Sustained 
Other  Initial 
Other-Sustained 


Relative  Contribution 
of  Protect  to  each 
Sub  Obiective 


V. 

b3\ 


V 


(Total  100%) 

Protect  Worth" 


"2 

"3* 

*4* 

*5* 


*(On  a  scale  of  1  to  100,  compare  protect 
to  some  "Maximum  Contribution"  Proiect.) 


BC/$PA» 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 


Form  B  (Proposed) 


Rater's  Office  (check  one! 


Rater's  Initials . _ 

Date; _ 

Oay/mo/vr 


Q  ACE  (11 

□  COA  (2) 
D  TAG  (31 

□  TSG  (4| 

□  ACSI  (5) 


□  DCSLOG  (6) 

□  DCSOPS  (7) 

□  DCSPER  (8) 

□  DCSRDA  (9) 
D  ACSAC  (01 


PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 

GERMANY  414  IGLOO  STORAGE-VARIOUS 


PRIOR  RATING  RESULTS 

•*  of  £*>/f /P/  ) 


r  VALUES 

Low  Q 

Median 

High  Q 

n-f 

l&o 

/  00 

b  VALUES 

Low  Q 

ft  f 

fl-Zf 

n_:7_r 

±sr. 

- 

-- 

- 

- 

- 

- 

- 

** 

— 

w  VALUES 

Low  Q 

Median 

High  Q 

foo 

/C>0 

37- zf 

if 

100 

— 

_ 

: 

Note  Feedback  values  for  eacn  f.b, 
and  w  are  independent  of  all 
other  r.b.and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  m  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly. 


Protect  Relevance 
to  Readiness  (%) 


Mission  Sub-Objective 
Europe-Initial 
Europe -Sustained 
USA-Initial 
USA-Sustained 
Other  Initial 
Other  Sustained 

Mission  Sub-  Qbiective 
Europe-Initial 
Europe-Sustained 
USA-lmtial 
USA  Sustained 
Other-Initial 
Other  Sustained 


Relative  Contribution 
of  Protect  to  each 
Sob-Objective  (%) 


6  _ 

(Total  -100%) 

Project  Worth* 

*r _ 

"2" _ 

*3* _ 

w4* _ 

"5* _ 

'*6* _ 


•|On  a  scale  of  1  to  100.  compare  proiect 
to  some  "Maximum  Contribution"  Protect.) 


B-,$PA=  2r7  -72- 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 

Form  3  iProposedi 


Figure  7.  Processed  data  results  for  the  values  assigned  in  Figure  6. 
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flat*  i  QWic»  icnaefc  on*) 


'BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 


Rater's  Office:  (check  one) 


Rater's  Initials: 

Date: _ . _ 

Day/mo^yr 


D  ACE 

(1! 

□  DCSLOG 

16) 

□  COA 

(2) 

□  DCSOPS 

(7) 

□  TAG 

(3) 

□  DCSPER 

(8) 

a  TSG 

(4) 

□  DCSRDA 

(9! 

□  ACSI 

15) 

a  ACSAC 

(01 

PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 


KOREA  690  TACTICAL  EQUIPMENT  SHOP-TAEGU 


PRIOR  RATING  RESULTS 


(as  of  M/f/fl  I 


Low  Q 

te 

r  VALUES 

Median 

ICH? 

) 

High  Q 

Protect  Relevance 
to  Readiness  IX) 

p.  - 

Low  Q 

b  VALUES 

Median 

High  Q 

Mission  Sub-Objective 

Relative  Contribution 
of  Protect  to  each 
Sub-Objective  (X) 

- 

- 

- 

Europe-Initial 

b,*  .  . 

- 

— 

— 

Europe-Sustained 

bt>' 

- 

— 

- 

USA-Initial 

b3- 

- 

— 

— 

USA-Sustained 

b4* 

HI S’ 

77  S’ 

f  *  r 

Other  Initial 

bs’ 

TsP 

ZIP 

S7f 

Other-Sustained 

bR- 

w  VALUES 

Low  Q  Median  High  Q 


f7f ST  ipj> 

IP? 


Mote  Feedback  values  for  each  r.b. 
and  w  are  independent  of  all 
other  r.b, and  w  values.  Median 
values  of  b  will  oe  normalized 
before  use  m  later  computations. 
Median  values  of  r  jnd  w  will  be 
used  directly. 


Mission  Sub-  Obiective 
Europe-Initial 
Europe-Sustained 
USA-Initial 
USA-Sustained 
Other-Initial 
Other-Sustained 


(Total  "100%) 
Project  Worth* 

*r _ 

w2" _ 

w3* _ 

w4" _ 

"S' _ 

"S* _ 


*(On  a  scale  of  1  to  (00.  compare  oroiect 
to  some  "Maximum  Contribution"  Protect.) 


BC/$PA» 


/?.  77 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION! 

;')rn  3  P'onosed* 


Figure  9.  Feedback  results  for  the  values  in  Figure  8. 
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Figure  10.  Hypothetical  ratings  for  Project  Number  342  from  Table  1 . 


Rater's  Office,  (check  one) 


Reter't  Initiate: 
Date:  _____ 


□  ACE 

(1) 

□  DCSLOG 

(6) 

□  COA 

12) 

□  DCSOPS 

(7) 

□  TAG 

(3) 

O  DCSPER 

18) 

□  TSG 

(4) 

□  DCSRDA 

(9) 

□  ACSI 

(6) 

□  ACSAC 

(0) 

Oay/mo/yr 


PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 


FT. 

BENNING 

342 

TACTICAL  EQUIPMENT 

SHOPS 

PRIOR  RATING  RESULTS 
(as  of  J  %/4 /ft  ) 

r VALUES 

Low  Q  Median  High  Q 

g2.-J~  IP  Isp. 

b  VALUES 

Low  Q  Median  High  Q 

Mission  Sub-Objective 

Protect  Relevance 
to  Readineat  (%) 

r- - 

Relative  Contribution 
of  Protect  to  each 
Sub-Objective  («) 

/7.S 

1<7  S 

SIS 

Europe-Initial 

br 

M7f 

t-0 

ss 

Europe-Sustained 

bb- 

0 

S 

IkJS 

USA-Initial 

b3* 

0 

I* 

1L2S 

USA-Sustained 

b4” 

0 

IS 

10 

Other-Initial 

•v 

0 

IPS 

w  VALUES 

IP- 

Other-Sustained 

b6* 

(Total  -100%) 

Low  Q 

Median 

High  Q 

Mission  Sub-  Objective 

Project  Worth  • 

VS 

SSL 

IP*.. 

Europe-Initial 

*r 

tP 

IP 

f is 

Europe-Sustained 

w2- 

0 

3l.£ 

ML 

77  S 

USA-Initial 

w3*  . 

0 

ISIS 

USA-Sustained 

w4- 

0 

UL 

IPS 

Other-Initial 

w5- 

0 

IS... 

tiS 

Other-Sustained 

Note:  Feedback  values  for  each  r.b, 
and  w  are  independent  of  all 
other  r.b.and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  in  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly 


•(On  a  scale  of  1  to  100,  compare  project 
to  some  "Maximum  Contribution"  Project.) 


B,J$PA=  IS  -J~7 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 


Form  8  I  Proposed) 


Figure  11.  Feedback  results  for  the  values  in  Figure  10. 
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(BOX  RESERVED  FOR  FEEDBACK  INFORMATION! 


Rater's  Initial! ; 

Oat* :  _ _ 

Day/mo/yr 


Rater’s  Office:  (check  onei 


G  ACE 

m 

G  DCSLOG 

(6) 

G  COA 

12) 

C  DCSOPS 

17) 

G  TAG 

131 

□  DCSPER 

18) 

G  TSG 

(4) 

□  DCSRDA 

19) 

□  ACSI 

15) 

□  ACSAC 

10) 

PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 

TURKEY  203  ADMIN  BLDG-DET  67/168 


PRIOR  RATING  RESULTS 
las  of  , 

r  VALUES 

Low  Q 

Median 

7p 

High  Q 

72-f 

Protect  Relevance 
to  Readiness  1%) 

Low  O 

b  VALUES 

Median 

High  Q 

Mission  Sub-Objective 

Relative  Contribution 
of  Protect  to  each 
Sub-Objective  (%) 

ll-S 

VS 

lo 

Europe-Initial 

b,* 

— 

Europe-Sustained 

b7* 

If 

V* 

£P_ 

USA-Initial 

b3* 

USA-Sustained 

b4* 

S’ 

to 

IP 

Other-Initial 

bg- 

_ 

_ . 

Other-Sustained 

bfi* 

w  VALUES 

(Total  -100%) 

Low  Q 

Median 

High  Q 

Mission  Sub-  Objective 

Project  Worth* 

Up 

Of 

Europe-Initial 

*1* 

— 

— 

Europe-Sustained 

7t:7f 

12JT 

IPP 

USA-lmtial 

*3* 

— • 

— 

— 

USA-Sustained 

w4- 

IP 

IS 

Iff 

Other-Initial 

"5* 

— • 

— 

— 

Other-Sustained 

Note:  Feedback  values  for  each  r.b. 

#(On  a  scale  ot  1  to  100.  compare  project 
to  some  "Maximum  Contribution'"  Project.) 

and  w  are  independent  of  all 
other  r.b.and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  m  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly. 

Bg/SPA- 

7*0 

(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 

Form  8  (Proposed) 


Figure  13.  Feedback  results  for  the  values  in  Figure  12. 
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<BOX  RESERVED  FOR  FEEDBACK  INFORMATION! 


Rater's  Office:  (check  one) 


Rater's  Initials:. 
Date: _ 


Oay/mo/yr 

PROJECT  IDENTIFICATION 

LOCATION  PN 


GERMANY 


784 


PRIOR  RATING  RESULTS 

(as  of  , 


Note:  Feedback  values  for  each  r,b, 
and  w  are  Independent  of  all 
other  r.b.and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  in  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly. 


GACE  (1)  □  DCSLOG  (61 

□  COA  (21  G  DCSOPS  (7) 

□  TAG  131  □  OCSPER  (81 

□  TSG  (4)  □  DCSRDA  (9) 

□  ACSI  (51  □  ACSAC  101 

AND  PROJECT  RATINGS 

DESCRIPTION 


BANKING  FACILITY -FRANKFURT 


Low  Q 

ie 

r  VALUES 

Median 

High  Q 

1*0. 

Project  Relevance 
to  Reediness  (%) 

Low  Q 

b  VALUES 

Median 

High  Q 

Mission  Sub-Objective 

Relative  Contribution 
of  Project  to  each 
Sub-Objective  1%) 

[OP 

o 

too 

Europe-Initial 

bs’ 

o 

0 

Europe-Sustained 

b7* 

0 

0 

o 

USA-Initial 

b3* 

a 

O 

O 

USA-Sustained 

b4- 

c 

o 

o 

Other-Initial 

bR* 

O 

o 

O 

Other-Sustained 

bfi* 

Low  Q 

w  VALUES 

Median 

High  Q 

Mission  Sub-  Objective 

(Total  =100%l 

Projact  Worth* 

/ . 

¥ 

Europe-Initial 

wr 

Europe-Sustained 

W2- 

— 

- 

— 

USA-1  nitial 

w3* 

— 

- 

USA-Sustained 

*4* 

- 

— 

— 

Other-Initial 

*s- 

— 

— 

Other-Sustained 

"ft* 

•(On  a  scale  of  I  to  100,  compare  project 
to  some  "Maximum  Contribution"  Project.) 


BC/$PA« 


(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 

Form  8  (Proposed) 


Figure  IS.  Feedback  results  for  the  values  in  Figure  14. 
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2.  Enter  the  decimal  equivalent  of  each  ratio  in  the 
appropriate  box  of  the  STEP  1  TABLE  on  Form  A1 
(Figure  16),  Carry  fractions  out  to  two  decimal  places. 


that  row.  However,  blank  boxes  are  equivalent  to  ;em 
entries  for  processing  purposes. 


3.  If  one  or  more  of  the  raters  do  not  submit 
ratings,  cross  out  the  appropriate  column(s)  of  boxes 
in  the  STEP  1  TABLE  of  Form  Al.  (This  is  very 
important.) 

4.  Use  the  statistical  analysis  program  described 
in  Appendix  B  to  compute  the  low  quartile,  median, 
and  high  quartile  values  for  each  row  of  the  STEP  1 
TABLE  matrix. 

5.  Record  these  three  values  in  the  appropriate 
row  of  the  STEP  2  TABLE  on  Form  Al  and  on  a  blank 
copy  of  Form  A  (as  feedback  information). 

6.  Use  the  nij  to  aj  program  in  Appendix  C  to 
compute  the  values  a,  through  a6 .  The  input  to  this 
program  is  the  median  column  of  values  in  the  STEP  2 
TABLE  on  Form  Al . 

7.  Record  the  output  (a,  through  a6)  of  that 
program  on  Form  A  in  the  STEP  3  TABLE  of  Form 
Al  and  on  Form  C  for  later  use. 

Figure  17  shows  the  STEP  1  TABLE  results  for  the 
data  in  Figure  3.  Figure  18  shows  the  a,  through  a6 
values  from  the  STEP  3  TABLE  of  Form  Al  entered 
onto  Form  C. 

Form  B  Data 

This  section  describes  how  to  process  the  data 
entered  by  raters  on  the  right  side  of  the  Form  B 
data  sheets.  Each  project  will  have  six  to  10  Form  B 
rating  sheets  to  be  processed.  The  six  example  rating 
sheets  for  Project  Number  414  shown  in  Figure  6 
are  used  below  as  an  example  of  how  to  process 
Form  B  data: 

1 .  Transfer  each  value  from  each  Form  B  to  the  ap¬ 
propriate  box  on  the  Form  B1  worksheet  (Figure  19). 

2.  If  one  or  more  of  the  raters  does  not  submit 
ratings,  cross  out  that  column(s)  on  Form  B1  for  that 
rater(s),  (This  is  very  important.) 

3.  Use  the  statistical  analysis  program  described  in 
Appendix  B  to  compute  the  low  quartile,  median,  and 
upper  quartile  values  for  rows  r,  b,  through  b6 ,  and 
w,  through  w6  on  Form  B1 .  If  a  box  is  crossed  off  do 
not  include  it  in  the  set  of  numbers  being  processed  for 


4.  Enter  the  results  of  processing  the  Form  Bl  data 
on  Form  B2  (Figure  20).  Also  enter  the  respective 
project  number  on  Form  B2. 

5.  Enter  these  results  in  the  feedback  section  ol 
Form  B  along  with  the  project  identification  infoi- 
mation  for  the  respective  project. 

6.  Enter  the  decimal  form  of  the  median  r  value, 
the  normalized  b’  values,  and  the  decimal  form  of  the 
median  w  values  in  the  correct  boxes  on  Form  C. 

7.  Enter  the  project  number  at  the  bottom  of 
Form  C. 

Figure  21  is  an  example  of  a  Form  Bl  filled  in  with 
values  from  Figure  6.  Figure  22  shows  the  data  from 
Figure  21  after  being  processed  and  recorded  on 
Form  B2. 


Form  C  Instructions 

For  each  project,  certain  data  from  Forms  Al  and 
B2  are  transferred  to  Form  C : 

1 .  Take  the  values  a,  through  a6  from  the  most 
recent  mission  weight  evaluation  that  was  done.  i.e.. 
from  the  STEP  3  TABLE  of  the  most  recent  Form  Al 
data  sheet.  Each  a(  should  have  a  value  between  0  and 
100.  If  not,  an  error  has  been  made. 

2.  Use  the  same  a,  through  a6  values  for  every 
project.  The  a(  values  in  Figure  18  were  taken  from 
Figure  17. 

3.  The  b\  w,  and  r  values  in  Columns  2.  3.  and  4  of 
Form  C  vary  from  project  to  project;  therefore,  enter 
the  appropriate  project  number  on  each  Form  C. 

4.  Use  the  decimal  form  of  the  median  r  values 
(not  the  7r  form).  Take  this  value  from  the  STEP  I 
TABLE  of  the  most  recent  Form  B2  computation 
for  that  project. 

5.  Take  the  values  b /  through  b6’  from  the  STEP  3 
TABLE  of  the  most  recently  created  Form  B2;  the 
values  w,  through  w5  are  the  decimal  form  of  the 
median  values  from  the  STEP  4  TABLE.  These  r. 
b\  and  w  variables  can  have  values  from  0  to  1 .  If 
they  do  not,  an  error  has  been  made. 
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PROCESSING  INSTRUCTIONS  FOR  FORM  "A"  INPUT  DATA 


Initials: _ Date  Processed: _ 

STEP  1:  Enter  into  the  respective  box  below  the  decimal  equivalent  {to  the  nearest  0.01)  of  each 
ratio  from  basic  input  Form  A. 

STEP  1  TABLE 

EUR/USA 
OTH/USA 
EUR:  I/S 
USA:  I/S 
OTH:  I/S 

STEP  2:  Using  the  program  "Statistical  Analysis,"  compute  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  each  row  of  numbers  above  and  record  results  in  the  Step  2  table  below  and  on 
Form  A  (as  feedback  information.) 

STEP  3:  Using  the  program,  "mj  to  a^,"  compute  a^  through  a~  (to  the  nearest  0.01)  and  record  the  six 
values  on  Form  A  (as  feedback  information),  in' Step  3  table  below,  and  on  Form  C. 

STEP  2  TABLE  STEP  3  TABLE 


Form  A1  (Proposed) 


Figure  16.  FormAI. 
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PROCESSING  INSTRUCTIONS  FOR  FORM  "A"  INPUT  DATA 


Initials: 


Date  Processed  tj 


STEP  1:  Enter  into  the  respective  box  below  the  decimal  equivalent  (to  the  nearest  0.01)  of  each 
ratio  from  basic  input  Form  A. 


STEP  1  TABLE 


EUR/USA 


OTH/USA 


EUR:  I/S 


USA:  I/S 


OTH:  I/S 


STEP  2:  Using  the  program  ‘‘Statistical  Analysis,"  compute  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  each  row  of  numbers  above  .and  record  results  in  the  Step  2  table  below  and  on 
Form  A  (as  feedback  information.) 

STEP  3:  Using  the  program,  "m|  to  aj,"  compute  a1  through  a~  (to  the  nearest  0.01)  and  record  the  six 
values  on  Form  A  (as  feedback  information),  in  Step  3  table  below,  and  on  Form  C. 


STEP  2  TABLE 


ROW  OBJECTIVE  LOW  Q  MEDIAN  HIGH  Q 


1  EUR/USA  'v  X 


STEP  3  TABLE 


MISSION 

WEIGHTS 


e  f-33 


>ntn  mmm  ■  * 


PROJECT  B/C  COMPUTATION  SHEET 


Compute  the  Benefit  Cost  Ratios  (b/c)^  through  (b/clg  by  multiplying  the  values  in  the  boxes  Blank  boxes 
equal  rero,  Sum  the  six  ( b/c) (  ratios  to  get  BR/$PA 


o  **• 


iV 


#4= 

<C"  <5- 

V 


&  $ 


XT  a. 
$ 

// 

C  o> 

<0  ^ 

X^  S' 

T&f 


£ 

<?<§> 

< *  * 
j/ 


*s  (/< 

*°\° 

4  X? 


to  O 

<o-toT 


Date  Processed: 


*37 

(a.) 

X 

0 

(bl) 

X 

0 

(w1 ) 

I 

13  & 

la2) 

X 

0 

(bX) 

X 

0 

'w,l 

la3) 

X 

□ 

,b3» 

X 

□ 

(W3I 

[7  V/ 

(a4l 

X 

□ 

<t»4> 

X 

□ 

(vs4) 

Iff* 

(dg) 

X 

□ 

Ibg) 

X 

□ 

<w5) 

f3J 

(a6i 

X 

3 

(bg' 

X 

□ 

(Wgl 

pn _ H  lH 


2<TH7 

(b/c)  1 


Form  C  (Proposed) 


Figure  18.  Form  ('  Tilled  in  with  values  from  Forms  A I  and  Bl . 
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PROCESSING  INSTRUCTIONS  FOR  FORM  "B"  INPUT  DATA 


PN: 


initials:. 


Date  Processed: 


bv 

b3: 

b4: 

b5: 

b6: 


"l: 

*2: 

w3: 

w4: 

*5: 

*6: 


Transfer  the  individual  ratings  from  Forms  B  to  the  respective  boxes  above.  Cross  out  (x) 
any  columns  for  which  no  ratings  were  made.  Continue  processing  on  Form  B2. 


Form  B1  (Proposed) 


Figure  19.  FormBl. 


29 


PROCESSING  INSTRUCTIONS  FOR  FORM"B-V  DATA 


PN. 


Initials: 


Date  Processed: 


STEP  1:  Using  program  "Statistical  Analysis."  compute  the  Low  Quartile,  Median,  and  High  Quartile  values 
for  the  "r”  values  on  Form  8-1.  Enter  results  here  and  on  Form  "B"  (as  feedback  information.) 

r:  Low  Q.  . (%)  Median . .  (%)  High  Q.  (% j 

Enter  the  decimal  form  of  the  Median  Value  of  "r"  on  Form  Cm  six  places 


STEP  2:  Using  the  program  "Statistical  Analysis."  compote  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  rows  b,  through  bg  on  Form  B  I  and  enter  results  in  the  Step  2  table  below  and  on 
Form  B  (as  feedback  information.) 


STEP  3:  Using  the  program  "Normalize  b,."  compute  the  decimal  form  of  the  normalized  values  of  b  and 
enter  them  in  the  Step  3  table  below  and  on  the  B/C  Computation  sheet.  Form  C 


STEP  2  TABLE 


Low  Q 
(%) 

Median 

(%) 

Hiqh  0 
(%) 

b1 

b2 

b3 

b4 

b5 

b6 

STEP  3  TABLE 


Normalized 

Median 

b', 

b2 

b3 

< 

b5 

b6 

STEP  4:  Using  program  "Statistical  Analysis' 


- — i  - - - . .  r-..  .u.7  j...  me  low  uuarin  _ (  _ _ wt„ 

for  rows  w,  through  wg  of  Form  B  1.  Enter  results  in  the  Step  4  table  below  and  on  Form  '"B" 
shee^Form  (lr,,ormil,lon  l  Enter  the  denial  form  of  the  Median  W|  values  on  the  B/C  Computation 


STEP  4  TABLE 


Low  Q 
(%) 

Median 

<%) 

High  Q 
(%l 

wr 

w2: 

w3: 

*4; 

w5: 

Wg. 

Form  B2  iPioposed) 


Figure  20.  Form  B2. 
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Transfer  the  individual  ratings  from  Forms  B  to  the  respective  boxes  above.  Cross  out  (x) 
any  columns  for  which  no  ratings  were  made.  Continue  processing  on  Form  B2. 


Form  B1  (Proposed) 


Figure  21 .  Form  B1  filled  in  with  values  from  Figure  6. 


PROCESSING  INSTRUCTIONS  FOR  FORJUTB-T  DATA 

PN  _  Initials:  Date  Processed: 


STEP  1  Using  program  "Statistical  Analysis."  compute  the  Low  Quartile.  Median,  and  High  Quartile  values 
for  the  "V*  values  on  Form  B  1  Enter  results  here  and  on  Form  "B"  (as  feedback  information.) 

r:  Low  Q  ^  7*  (%l  Median  1%)  High  Q.  (%) 

Enter  the. decimal  form  of  the  Median  Value  of  'V'  on  Form  C in  six  places. 


STEP  2  Usmq  the  program  "Statistical  Analysis"  compute  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  rows  through  bg  on  Form  B  1  and  enter  results  in  the  Step  2  table  below  and  on 
Form  B  (as  feedback  information.) 


STEP  3.  Using  the  proqram  "Normalise  bj."  compute  the  decimal  form  of  the  normalized  values  of  b  and 
enter  them  m  the  Step  3  table  below  and  on  the  B/C  Computation  sheet.  Form  C. 


STEP  2  TABLE 


h 


b 


b 


b 


b 

b 


Low  Q 
(%l 


Median  High  Q 

(%)  (%) 


f2£ 


7o 


UlS 

- 


STEP  3  TABLE 


Normalized 

Median 

0.70 

13 

m 

— 

^ r 

- 

13 

- 

13 

— 

STEP  4:  Using  program  "Statistical  Analysis"  compute  the  Low  Quartile.  Median,  and  High  Quartile  values 
for  rows  w1  through  Wg  of  Form  8-1.  Enter  results  in  the  Step  4  table  below  and  on  Form  "B" 

(as  feedback  information  l  Enter  the  decimal  form  of  the  Median  w;  values  on  the  B/C  Computation 
sheet.  Form  C  '  "  1 


STEP  4  TABLE 


Low  Q 
<%) 

Median 

(%) 

High  Q 
(%) 

wi:  ■ 

His 

loo 

/oo 

w2: 

37S 

too 

W3 

- 

- 

w4 

- 

- 

- 

"5: 

- 

- 

- 

Wg. 

- 

- 

— 

Form  82  (Proposetil 


Figure  22.  Data  Irom  Figure  21  transferred  to  Form  B2. 
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the  estimated  total  cost  of  a  funding 
entity. 


6.  After  all  values  are  entered,  compute  the  values 
(b/e)i  through  (b/c)6  as  the  simple  product  of  the 
numbers  in  the  boxes  in  each  row.  Record  these  values 
on  Form  C  to  the  nearest  hundredth  (0.00). 

7.  Sum  the  values  (b/c),  through  (b/c)6  to  get 
Br/C  =  Br/$PA.  Enter  this  sum  at  the  bottom  of 
Form  C  and  at  the  bottom  of  Form  B.  The  b',w,and 
r  data  from  Figure  22  were  processed  in  this  manner; 
the  results  are  shown  in  Figure  18  and  in  Figure  7. 

Data  Processing  Exercise 

The  reader  is  encouraged  to  process  the  data  from 
Figures  8,  10,  12,  and  14.  The  correct  BR/$PA  ratios 
for  these  data  are  shown  in  Figures  9,  11,  13,  and  15, 
respectively. 


4  CONCLUSION 


The  Facilities  Readiness  Quantification  Model  can 
be  used  to  determine  the  relative  readiness  merits 
of  selected  MCA  programs.  If  the  model  is  to  provide 
accurate  results,  at  least  six  raters  must  participate. 
Rater  data  can  be  processed  either  manually,  or  by  using 
the  model  algorithms  on  a  programmable  calculator. 


GLOSSARY 

a;:  mission  weight  of  the  ith  mission. 

Br:  benefits  to  readiness. 

B/C:  benefit/ cost. 

b_:  the  fractional  portion  of  a  project’s 

benefits  that  are  assigned  to  the  ith 
mission  (expressed  as  a  decimal). 

CR :  that  part  of  the  cost  of  a  funding  entity 

attributable  to  readiness. 


CT: 

CERL:  U.S.  Army  Construction  Engineering 

Research  Laboratory. 

COA :  Controller  of  the  Army. 

COE:  Chief  of  Engineers. 

CRRC:  Construction  Requirements  Review 

Committee. 

DCSLOG :  Deputy  Chief  of  Staff.  Logistics. 

DCSPER :  Deputy  Chief  of  Staff,  Personnel. 

EUSA:  Eighth  U.S.  Army. 

FR:  force  readiness. 

m-  the  fractional  part  of  the  cost  of  the  j,h 

funding  entity  that  does  not  buy 
readiness  benefits.  Note:  nij  also  can  be 
described  as  the  “complement  of  rj.” 

MCA:  Military  Construction,  Army  (appro¬ 

priation) 

r.:  the  fractional  part  of  the  cost  of  the  j,h 

funding  entity  that  does  buy  readiness 
benefits. 

STD:  standard  (maximum  contribution  stan¬ 

dard). 

TAG:  The  Adjutant  General. 

TI :  Texas  Instruments  Corporation. 

TRADOC:  Training  and  Doctrine  Command. 

TSG:  The  Surgeon  General. 

USAREUR:  U.S.  Army,  Europe. 

(Wj)j:  the  relative  worth  of  the  j,h  funding 

entity  when  compared  to  the  maximum 
contribution  standard  for  the  i,h  mission 
area. 

$PA:  dollars,  programmed  amount. 


APPENDIX  A: 

GENERAL  INFORMATION  ON  THE  TI-59  CALCULATOR* 


Placing  the  TI-59  Calculator  into  Operation 

The  instructions  in  this  appendix  and  Appendices  B 
through  D  assume  the  user  has  access  to  a  Texas  Instru¬ 
ments  (TI)-59  programmable  calculator,  a  T1  PC-100C 
print  cradle,  a  T1  Math  Module,  TI-59  magnetic  cards, 
and  the  TI  manuals  listed  below,  (The  system  is  shown 
in  Figure  A1 .) 

Personal  Programming  A  Complete  Owner’s  Manual 
for  TI  Programmable  58/59  (Texas  Instruments 
Corporation,  1977). 

Math/ Utilities  Using  the  Power  of  Your  Solid  State 
Software  Module  (Texas  Instruments  Corporation, 
1978). 

Texas  Instruments  -Print /Security  Cradle  PC-100  C 
(Texas  Instruments  Corporation,  1978). 

First  ensure  that  a  TI  math  module  is  installed  in 
the  TI-59  calculator.  Next,  store  the  dust  cover  for  the 
PC- 100  calculator  mounting  bracket  in  the  right  side 
of  the  storage  compartment  on  the  PC-100  printer. 
Remove  the  battery  pack  from  the  calculator  and  put 


•The  instructions  given  in  this  appendix  and  Appendices 
B  through  D  assume  the  user  implements  the  program  on  a 
Texas  Instruments  (TI)-59  calculator.  However,  the  algorithms 
described  in  this  report  can  be  adapted  to  programs  for  similar 
programmable  calculators. 


it  into  the  left  side  of  the  storage  compartment.  The 
battery  pack  fits  only  one  way.  The  flat  side  should 
face  up  and  the  slot  should  be  to  the  left. 

Put  the  key  in  the  PC-100  lock  and  turn  it  fully 
counterclockwise.  Then  put  the  TI-59  on  the  mounting 
bracket  and  press  down  and  toward  the  back  of  the 
PC-100.  Hold  the  calculator  in  this  position  and  turn 
the  key  a  half  turn  clockwise  to  lock  the  calculator  in 
place.  If  the  calculator  is  correctly  positioned,  the  key 
should  turn  easily  (see  Figure  Al).  Connect  the  printer 
to  a  standard  115-V  outlet.  Slide  the  switch  on  the 
right  side  of  the  printer  to  the  rear  to  turn  the  printer 
on.  Then  turn  the  calculator  itself  on  by  putting  the 
on/off  switch  in  the  “on”  position.  Both  instruments 
must  be  “on”  for  the  system  to  work.  The  programs 
listed  in  Appendices  B,  C,  and  D  will  not  work  without 
the  printer  attached  to  the  calculator. 

Recording  a  Program 

Once  the  calculator  is  operational,  any  of  the 
programs  listed  in  Appendices  B,  C,  and  D  of  this 
report  can  be  keyed-in.  Only  one  of  these  programs 
should  be  stored  at  a  time  in  the  calculator,  because 
all  three  programs  use  some  of  the  same  label  keys. 
Certain  program  data  also  must  be  entered  for  the 
statistical  analysis  program  described  in  Appendix  B. 

It  is  advisable  to  record  all  programs  on  magnetic 
cards  so  they  will  not  have  to  be  keyed-in  each  time 
they  are  needed. 
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Figure  AJ.  TI-59  system. 


APPENDIX  B: 

STATISTICAL  ANALYSIS  PROGRAM 


culator  memory,  and  the  data  in  Figure  B4  must  be 
entered  into  data  storage  registers  33  to  59.  Note:  this 
program  also  requires  that  the  math  module  be  in  the 
Using  the  Program  calculator  at  the  time  the  program  is  executed. 

This  appendix  describes  how  to  use  the  statistical 
analysis  program  after  the  program  steps  and  program 
data  have  been  entered  into  the  calculator  (as  described  Algorithms  Used 

in  Appendix  A).  Figure  B1  shows  how  to  use  the  This  section  describes  the  algorithm  for  determining 

program  to  process  the  first  line  of  data  in  Figure  17.  the  low  quartile  values  (V,),  the  median  value  (Vm), 

The  resulting  printout  is  keyed  to  each  step  of  the  and  the  high  quartile  value  (Vh)  for  a  sequence  of 

process.  Figure  B2  shows  how  the  first  line  of  data  numbers.  First,  the  N  input  values  (Vj)  are  sorted  into 

in  Figure  21  would  be  processed.  The  program  actually  low  to  high  sequence  (V,  to  Vn).  Then,  1  =  (n+l)/4  is 

can  be  used  to  find  the  quartile  value  of  a  sequence  of  assigned  as  the  low  quartile  index  number;  m  =  (n+l)/2 

up  to  32  input  values.  If  more  than  32  values  are  input,  is  assigned  as  the  median  index  number;  and  h  = 

however,  some  of  the  program  data  in  registers  33  (n+lX3/4)  is  assigned  as  the  high  quartile  index  num- 

and  beyond  will  be  erased.  This  will  adversely  affect  ber.  These  three  index  numbers-1,  m,  and  h— are  all 

the  printout  messages.  On  the  other  hand,  at  least  integers  only  when  N  =  3,  7,  11,  15,  19,  23,  .  .  .  etc. 

three  values  must  be  input  for  the  program  to  work  For  all  other  values  of  N,  some  of  the  index  numbers 

correctly.  Each  row  of  data  in  Figures  17  and  21  would  will  have  a  fractional  component.  For  these  cases,  the 

be  processed  separately,  following  steps  1  through  3  of  index  numbers  (1,  m,  or  h)  are  separated  into  two 

Figures  B1  or  B2  for  each  row  of  data.  parts— an  integer  part  (i)  and  a  decimal  part  (O.d).  The 

quartile  value  being  computed  is  the  value  of  the  i* 
Program  Steps/Data  Required  number  plus  the  quantity  (O.d)  (Vj+,  —  V).  The  manual 

Before  using  the  statistical  analysis  program,  the  use  of  this  algorithm  is  demonstrated  in  Figures  B5 

TI-59  steps  in  Figure  B3  must  be  entered  into  cal-  and  B6. 


Problem  Statement:  Compute  the  low  quartile  value  (V,),  the  median  value  (Vm),  and  the 
high  quartile  value  (Vh)  for  the  first  row  of  data  in  Figure  17,  i.e.,  for  input  values  of 
4, 3, 3, 2, 2, 4,  and  50. 


TI-59 

STEP 

PROCEDURE 

ENTER 

PRESS 

DISPLAY 

PCI  00  PRINTER 

1 

Initialize  the 

RST 

ENTER  VALUE,  PRESS  A 

program 

E 

0. 

(FOR  EACH  VALUE)  . .  . 
THEN  PRESS  B  TO  COM¬ 

2 

Enter  each  input 

4 

A 

4. 

PUTE. . .  DOTHISNOWI 

value  and  press 

3 

A 

3. 

4. 

A  in  turn  for 

3 

A 

3. 

3. 

each  value  entered 

2 

A 

2. 

3. 

2 

A 

2. 

2. 

4 

A 

4. 

2. 

SO 

A 

50. 

4. 

50. 

3 

Compute/output 

B 

COMPUTING. . .  WAITI 

answers 

LOW  Q  VALUE- 

2. 

MEDIAN  VALUE- 

3. 

TOP  Q  VALUE  - 
4.  4. 

Figure  Bl.  Example  problem  no.  1  for  the  statistical  analysis  program. 
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Problem  Statement:  Compute  the  low  quartile  value  (V|),  the  median  value  (Vm).  and  tin- 
high  quartile  value  (Vh)  for  the  first  row  of  data  in  Figure  21.  i.e..  for  input  values  of 
100, 100,90, 100, 100. and  100. 


TI-59 


STEP 

PROCEDURE 

ENTER 

PRESS 

DISPLAY 

PC- 100  PRINTER 

1 

Initialize  the 

RST 

ENTER  VALUE,  PRESS  A 

program 

1 

0. 

(FOR  EACH  VALUE)  .  .  . 

THEN  PRESS  B  TO  COM 

2 

Enter  each  input 

too 

A 

too. 

PUTE.  .  DO  THIS  NOWI 

value  and  press 

too 

A 

too. 

100. 

A  in  turn  for 

90 

A 

90. 

100. 

each  value  entered 

100 

A 

100. 

90. 

100 

A 

100. 

100. 

too 

A 

100. 

100. 

100. 

3 

Cornpute/output 

It 

COMPUTING.  .  .  WAITI 

answers 


LOW  Q  VALUE* 

97.5 

MEDIAN  VALUE* 
100. 

TOP  Q  VALUE* 
100.  100. 


Figure  B2.  Example  problem  no.  2  for  the  statistical  analysis  program. 


000  76  t_8L 

001  n  ft 

002  99  PRT 


38  38 


36 

PGM 

079 

69 

UP 

06 

06 

080 

01 

01 

ti 

0 

081 

43 

RCL 

91 

R/S 

082 

39 

39 

76 

LBL 

083 

69 

QP 

13 

C 

084 

02 

02 

36 

PGM 

085 

43 

RCL 

06 

06 

086 

40 

40 

13 

C 

087 

69 

OP 

25 

CLR 

088 

03 

03 

91 

R/S 

089 

43 

RCL 

76 

LBL 

090 

41 

41 

15 

£ 

091 

69 

OP 

03 

3 

092 

04 

04 

69 

OP 

093 

69 

OP 

17 

\7 

094 

05 

05 

47 

CMS 

093 

69 

OP 

06 

6 

096 

00 

00 

02!  69  DP 

022  12  i? 

023  00  0 
024  42  STD 

025  30  30 

026  42  STO 

022  3i  31 
028  42  STD 

029  32  32 

030  68  NOP 

031  68  NOP 

032  68  NOP 

033  25  CLP 

034  29  CP 

035  69  OP 

036  00  00 


43 

RCL 

113 

45 

45 

114 

69 

QP 

115 

01 

01 

116 

43 

RCL 

117 

46 

46 

118 

69 

QP 

119 

02 

02 

120 

43 

RCL 

121 

47 

47 

122 

69 

DP 

123 

03 

03 

124 

43 

PCI 

125 

3  3 

33 

126 

69 

OP 

127 

04 

04 

128 

69 

DP 

129 

05 

05 

130 

036  00  00 

052  43  RCL 

058  34  34 

039  69  UP 

0 60  Oi  01 
061  43  KCL 

°02  35  35 

063  69  OP 

°64  02  02 

063  4  >  Itri 

llhn  u,  (t, 

t,  »  or 

<**•11  II I  II I 
"<•'>  4  1  PI  I 

12  1/ 
02 1  69  Op 

022  04  04 

023  69  OP 

024  05  05 

075  69  OP 

076  00  00 
077  43  RCL 


7  43  RCL 

3  42  42 

9  69  OP 

0  01  01 
1  43  RCL 

?  43  43 

)  69  OP 

>  02  02 
i  43  RCL 
'  44  44 

69  OP 
03  03 

43  RCL 
30  50 

69  OP 
04  04 

69  OP 
05  05 

25  CLR 
91  R/s 

76  LBL 

12  8 
03  3 

32  XJT 
43  RCL 

oo  oo 

22  INV 

77  GE 
86  STF 
29  CP 
43  RCL 
oo  oo 

42  STD 

23  23 

43  RCL 


133 

05 

134 

01 

135 

54 

136 

55 

137 

04 

138 

54 

139 

42 

140 

26 

141 

43 

142 

00 

14.1 

H5 

144 

ill 

145 

54 

I4(. 

55 

t  •; 

IV 

14H 

54 

149 

42  : 

150 

25 

151 

43  * 

152 

2  6 

153 

65 

154 

155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 
181  ; 
182 

183  ; 

184  ; 

185  4 

186  2 

187  2 

188  5 

189  6 

190  1 

191  4 

192  z 

193  5 

194  4; 

195  2; 

196  8! 

197  01 

198  5< 

199  42 

200  2E 

201  73 

202  28 

203  75 

204  73 

205  27 

206  42 

207  27 

208  54 

209  42 

210  28 

211  43 

212  26 

213  22 

214  59 

213  65 

216  43 

217  28 

218  85 

219  43 

220  27 

221  54 

222  42 

223  28 

224  76  I 

225  19  1 

226  29  ( 

227  43  I 

228  25 

229  22  1 


154  03  3 

155  54  > 

156  42  ST0 

157  24  24 

138  69  OP 

>59  00  00 

160  43  RCL 

161  51  51 

162  69  OP 

163  01  01 

164  43  RCL 

165  52  52 

166  69  OP 

167  02  02 

168  43  RCL 

69  48  48 

70  69  OP 

71  03  03 

72  43  RCL 

73  49  49 

74  69  DP 

75  04  04 

76  69  DP 

77  05  05 

78  36  PGH 

79  06  06 

*0  12  b 

|1  76  LBL 

>2  14  D 

13  29  CP 

>«  23  CLR 

3  43  RCL 

6  26  26 

7  22  JHV 

8  59  1NT 

9  67  EO 

0  16  R> 

1  43  RCL 

2  26  26 

3  59  INT 

»  42  STD 

5  27  27 

>  85  ♦ 

’  01  1 
I  54  > 

42  STD 
28  28 
73  RC * 

28  28 
75  - 

73  RC* 

27  27 

42  STO 

27  27 

54  > 

42  STO 

28  28 

43  RCL 

26  26 
22  1HV 
39  INT 
65  x 
43  RCL 
28  28 
85  ♦ 

43  RCL 
27  27 

54  > 

42  STO 

78  28 

76  18L 
19  D’ 

29  CP 

43  RCL 

25  25 

22  INV 


230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256  . 

25  7  ; 

258  -t 

259  ; 

260  (, 
261  | 

262  4 

263  2 

264  5 

265  4 

2 66  3 

267  8! 

2 68  0] 

269  3< 

270  4J 

271  32 

272  7‘, 

273  72 

274  75 

275  73 

276  31 

f77  42 

278  31 

279  54 

280  42 

281  32 

282  43 

283  24 

284  22 

285  59 

286  65 

287  43  I 

288  32 

289  85 

290  43  I 

291  31 

292  54 

IP  42  S 

294  32 

295  76  L 

296  99  p 

297  98  8 

298  69  01 

299  00  , 

300  4  T  Bi 

301  53  ; 

302  69  OP 

303  01  o 

204  43  RC 

305  54  5 

306  69  DP 


39 

INT 

67 

EO 

17 

B* 

43 

RCL 

25 

25 

59 

INT 

42 

STD 

29 

29 

85 

♦ 

01 

1 

54 

) 

42 

STD 

30 

30 

73  1 

RC* 

29 

29 

85 

* 

73  RC* 

30 

30 

54 

> 

55 

- 

02 

2 

54 

) 

Figure  83.  TI-.V,  slops  required  lor  .he  statical  analysjs  program 


233  30  30 

234  76  LBL 

255  IQ  E. 
236  43  RCL 

257  2«  24 

HI  22  INV 
239  59  7  NT 

260  67  EO 

261  is  c " 

82  43  RCL 

63  24  24 

£4  59  INT 

65  42  STD 

66  31  3| 

67  85  ♦ 

68  01  i 

69  54  > 

70  42  STD 

71  32  32 

2  7'i  Re* 

3  72  32 

’4  75  - 

'5  73  RC* 

6  31  31 

7  42  STO 

8  31  3) 

9  34  ) 

0  42  STO 

'  32  32 

;  43  RCL 

1  24  24 

I  22  INV 
1  59  INT 

•  65  x 

43  RCL 
32  32 

85  * 

43  RCL 

31  3i 

34  ) 

42  STO 

32  32 
76  LBL 
99  prt 
98  RBV 
69  OP 
00  00 

4  3  RC  | 

53  53 

69  OP 
01  Ol 
43  RCL 
34  34 

69  DP 


3H 


:o  rt  ll  ‘ 
i"0  CO  CO 


■i>  f  ‘..0  0  • 
r-  i  co  i  *  < 


C  •  1  *  .!  1  ■ 
”1  -t  *1  >1 


,i.ii  .  i  i  • !  i  •  i  |  Li  ■  m  i  f  i.  .  .1, 

■t  ll  •  in  Li  '  IP  IT*  lf>  IJ  '  IP  Ll  '  ll 


m 

r*~  i 

o 

»""l 

r  " 

i  i 

o 

•l.t 

C'j 

1  1  f~l 

■  1 

■  1 1  i_i  i  •  •  |*  •  '  i  •;  ■ 

,  i  .-•  *:::•  t 

o  r  c::>  c 

",  ,....,  ,,  1 

"O 

'J 

rH 

r~i 

r~i 

■r-4 

o 

l  1 

fo 

C"! 

'•J  -t 

Ml 

M  l  1*1  1  |  t  '  1  1  '  |  l'l 

r  i  'i  •■ 

1  1  *-4  1  1  l 

■  co  -t 

c* 

IP 

mj 

r-4 

o 

■r-» 

\0 

r-~ 

O  f 

‘  L« 

•i  i  r  •:••  >:::..• 

»•«  »•.»  CM 

rf  — <  O 

CO  f 

<u 

f~  1 

1  *1 

C’j 

n- 

M" 

co 

CO 

co 

co  ■*•••« 

■r~t 

C'J  •  ■■«  C'J  CO  •  i  o 

•  J  CO  C'  J 

CO  rf  O 

-I  C'J 

•S 

\D 

C'J 

IP 

r 

(3 

f ... 

r. 

o 

C'J  f 

CO 

CO  r  ••••  CO  CO  *.  ■' "t  o 

0  J  O  ’  4 

O  f  O 

O  Cm 

a* 

-C 

f»~  i 

r *i 

•  -H 

0J 

rt 

T—l 

T-l 

o 

C'  J  CO 

l~' 

■  •  j  '  ■  '  -  > '  .i  c  j 

Ml  CO  '.* 

O  C'  J  O 

C'J 

w. 

••£» 

T—L 

fO 

r  o 

l~j 

co 

ll' 

’*■ 

Ilf  •  M 

l— 1 

r  •  •  c  ir  ■  ::>  co 

.  .  l'l  rf 

Mil'll  1 

M'»  CM 

« 

£ 

CO 

r 

CM 

U'J 

r-4 

r ... 

•r— 1 

0J 

rt 

\U 

•:-..i 

r  - 

co 

C'j 

»  •* 

«~«  rf 

M 

1 . 1 

C"  '1  ll  '  '1  f 

f  1  Of 

Ml  Ml  C*| 

ii  ■•  r 

•f  >••■ <  O 
01  C'  J  j 

•  '  Tf 

1 

co 

Q 

O' 

•/o 

Li  :■ 

it  :• 

•T.* 

co 

1  ■  .1 

•1 

•  •  •«  •!  "1 

.1  M  1 

1  •  1  vf  .J  , 

•.  I 

S' 

assess,  a.  dssesssese-  «!•  dssesasesessssss. 

S  (O  UAJGBK  *W>  0 1  0>  JUJjuS  *->  ifi  QC  01  UlJZO.  UJ  »-  u.  QC  -J  tfl  ft.  *  0.  <X 

NnNN9<*^«Mnio9iN9>n^No*<  o*®wy£^«-Pr:fs,<^’*£^<5£Sy0!^2;r£5JSE!2£i2m 

00000*,  —  ",*,,l**<  — —  •‘•‘NNNNNMNNNNnrtWWOWOWrtOf^JTjJJJJ’J^^U^ 


a  —  n  _jr>  n-j*  t  mJNh>>>«J  -Jvp^a 

a8oooooooo^jonN"no0n»ooj|0oi,SOu^oSou«jg«gi;ig(v;5 

SS8§8§§§§§SS5SSSSS§§SS§§5S?R5S!;«5SSS5SS:SSSSS2;«S5 

nS8SSn«««nnnnw««w«n»«wwwwnwwn‘i’^wwwwwwnwwnwww,t,tf 


{B00^^9«9>9l9«9>^^^C  O  OO 
MnwnnMnnwMnnwt vtt 


g^SjSd^^S^SdSgljSdft^SgS^SdS^S-r.^-roooooojjSjjSgjSdagl 

8?8SS?*SSSB?mS8?5;SS?RSS?RS8oS;SS88S888SSS8S8SR&S 


;§5MSSSSSSS5588SSSSSSSss*ssSssSSsSgSB 


39 


Problem:  Determine  the  low  quurtile  value  (V|),  the  median  value  (Vm),  and  the  high  quartilv  value 
<Vh)  lor  the  following  numbers:  0.  22,  16,  16,  I.  5.  and  0. 

Step  I  Arrange  numbers  low  to  high. 

i  1  2  3  4  5  6  7  (N  =  7) 

Vj  0  0  1  5  16  16  22 

Step  2:  Compute  1,  m,  and  h. 

N  +  1  8  N  +  1 

1  =  — -  =-  =  2;m  - - -  4;  h  =  (N  +  l)(3/4)  =  6 

4  4  2 

Step  3:  Compute  V|,  Vm,  and  Vp. 

V,  =  V2  =  0,  i.e.,  the  2nd  value  in  the  chart; 

Vm  =  V,  =  5,  i.e.,  the  4th  value  in  the  chart; 

Vjj  =  V,  =  16,  i.e.,  the  6th  value  in  the  chart. 

Figure  B5.  Simple  example  of  how  quartile  values  are  determined. 


Problem  Determine  the  low  quartile  value  (V|),  the  median  value  <Vm),  and  the  high  quartite  value 
(Vj,)  for  the  following  numbers:  13.7,  1 2.1,  15.5,  1 1 .5,  14.2,  81 , 5.2,  21.3,  and  15.5 

Step  I:  Arrange  numbers  low  to  high, 

i  1  2  3  4  5  6  7  8  9  (N  =  9) 

Vj  5.2  8.1  11.5  12.1  13.7  14.2  15.5  15.5  21.3 

Step  2:  Compute  I,  m,  and  h. 

N  +  l  N  +  1 

1=  -  —  -  2-1/2;  m  - - -  5 ;  h  =  <  N  +  I  >(3/4)  =  7-1/2 

4  2 


Step  3  Compute  Vp  Vm,  and  Vp. 

V,  =  V2  5  =  V2  +  (0.5)(V3  -  V2)  =  8.1  +  (.5)(1 1.5  -  8.1)  =  9.8 
vm  =  v5=l3-7 

yh  =  V7  5  =  V7  +  (0.5)(Vg  -  V7)  =  15.5  +  (0.5X15.5  -  15.5)  =  15.5 


Figure  B6.  Complex  example  of  how  quartile  values  are  determined. 
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APPENDIX  C: 
mt  TO  ai  PROGRAM 


converted  to  the  mission  weights,  a,  through  a6.  in 
the  STEP  3  TABLE  (ort  the  same  form)  according  to 
the  following  algorithms: 


Using  the  Program 

This  appendix  describes  how  to  use  the  ntj  to 
a.  program  after  the  program  steps  have  been  entered 
into  the  calculator.  Figure  Cl  shows  how  to  use  the 
program  to  process  the  median  ratio  values  in  the 
STEP  2  TABLE  of  Figure  17.  The  resulting  printout 
is  keyed  to  each  step  of  the  process. 

Program  Steps  Required 

Before  using  the  in.  to  aj  program,  the  program 
steps  in  Figure  C2  must  be  entered  into  the  calculator 
memory. 

Algorithm  Used 

The  median  ratio  values,  in,  through  nt5 ,  in  the 
STEP  2  TABLE  of  Form  Al  (see  Figure  17)  are 


3| 


a2 


a3 


3a 


as 


3* 


in, 

mi 

m3  +  1 

mi 

+  ill:  +  1 

1 

ill. 

m3  +  1 

nil 

+  ill2  +  1 

raj 

1 

rru,  +  1 

1 

m, 

+  m2  +  1 

1 

rrq  +  1 

m, 

+  m2  +  1 

111; 

m2 

ms  +  1 

m. 

+  m2  +  1 

1 

m2 

m5  +  1 

nq 

+  m2  +  1 

X  100 

X  100 

X  100 

X  100 

X  100 

X  100 


I  I'M  Ol 


[EqC'2| 
|EqC3J 
|Eq  C4 1 


|F.qCS| 


U'.q  C6| 


Problem  Statement:  Compute  the  six  values  of  a^,  given  the  five  median  values  of  m;  from 
the  STEP  2  TABLE  of  Figure  17. 

TI-59 


STEP 

PROCEDURE 

ENTER 

PRESS 

DISPLAY 

PC  100  PRINTER 

1 

Initialize  the 
Program 

RST 

E’ 

2 

Input  mj 

3 

A 

3. 

3 

Input  m2 

2 

6 

2. 

4 

Input  tn-j 

2.67 

C 

2.67 

5 

Input 

1.25 

D 

1.25 

6 

Input  mj 

3 

E 

3. 

7 

Compute  and 
Output  a: 

A' 

'M  TO  A’  PROGRAM  IS 
COMPUTING . WAIT 

INPUT  WAS  : 

3.00  Ml 

2.00  M2 

2.67  M3 

1 .25  M4 

3.00  M5 

OUTPUT  IS 

36.38  At 

13.62  A2 

9.26  A3 

7.41  A4 

25.00  A5 

999  8.33  A6 


Figure  Cl.  Example  problem  for  the  m(  to  program. 
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APPENDIX  D: 
NORMALIZE  b  PROGRAM 


Using  the  Program 

This  appendix  describes  how  to  use  the  normalize 
b  program  after  the  program  steps  have  been  entered 
into  the  calculator.  Figure  D1  shows  how  to  use  the 
program  to  process  the  median  b  values  in  the  STEP  2 
TABLE  of  Figure  22.  The  resulting  printout  is  keyed 
to  each  step  of  the  process. 

Program  Steps  Required 

Before  using  the  normalize  b  program,  the  program 
steps  in  Figure  D2  must  be  entered  into  the  calculator 
memory. 


Problem  Statement:  Compute  the  normalized  values  b'  for  the  median  b;  values  in  the 
STEP  2  TABLE  of  Figure  22. 

Tl-59 


STEP 

PROCEDURE 

ENTER 

PRESS 

DISPLAY 

PC-100  PRINTER 

1 

Initialize  the 

RST 

program 

E 

2 

Input  median  bj 

70 

A 

70. 

3 

Input  median  bj 

30 

B 

30. 

4 

Input  median  bj 

0 

C 

0. 

5 

Input  median  b4 

0 

D 

0. 

6 

Input  median  bj 

0 

A' 

0. 

7 

Input  median  bg 

0 

B' 

0. 

8 

Compute  and 

D’ 

'NORMALIZE  B'  PGM  IS 

output  b' 

COMPUTING . WAIT. 

Algorithm  Used 

The  median  b  values  in  the  STEP  2  TABLE  of  Form 
B2  (see  Figure  22)  are  in  percentage  form  and  do  not 
always  sum  to  100  percent.  The  algorithm  for  this 
program  is  to  sum  the  median  b  values  in  the  STEP  2 
TABLE  of  Form  B2,  to  divide  each  median  b  value  by 
this  sum,  and  then  to  divide  the  results  by  100  to 
convert  to  decimal  form.  The  sum  of  the  resulting 
six  b’  values  is  1 .  The  following  equation  applies: 

6 

b/(100.Z  bj)  =  b  [EqDl] 


INPUT  WAS 


70.00 

B1 

30.00 

B2 

0.00 

B3 

0.00 

B4 

0.00 

85 

0.00 

B6 

NORMALIZED 

B  VALU 

0.70 

B1 

0.30 

B2 

0.00 

B3 

0.00 

B4 

0.00 

B5 

0.00 

B6 

Figure  Dl.  Example  problem  for  the  normalize  b  program. 
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Figure  D2.  TI-59  steps  required  for  the  normalize  b  program. 
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Rater's  Initials:  _ 

Data: _ 

(Day/mo/yr) 


Rater's  Office:  (check  one) 


ACE 

(1) 

□  DCSLOG 

(6) 

COA 

(2) 

□  DCSOPS 

(7) 

TAG 

(3) 

□  DCSPER 

(8) 

TSG 

(4) 

□  DCSRDA 

(9) 

ACSI 

(5) 

□  ACSAC 

(0) 

PRIOR  RATIOS  ASSIGNED 
(as  of:  ) 


Low  Q 


Median 


High  Q 


RELATIVE  IMPORTANCE  OF  READINESS  SUB-OBJECTIVES 

Mission  Sub-Objectives  Being  Compared 


Relative  Significance 
(Ratio) 


European  Theater  /  USA 
All  Other  Theaters  /  USA 
Europe:  Initial  /  Sustained 
USA:  Initial  /  Sustained 
Other:  Initial  /  Sustained 


U= 

ARMY  READINESS  TO 
ACCOMPLISH  MISSIONS 

i 

IN  EUROPEAN 

r 

IN  USA 

- 1 

IN  ALL  OTHER 

THEATRE 

THEA 

TERS 

1 

DURING 

n 

DURING 

1 

DURING 

l 

DURING 

1 

DURING 

DU 

RING 

INITIAL 

SUSTAINED 

INITIAL 

SUSTAINED 

INITIAL 

SUSTAINED 

BATTLES 

CONFLICT 

BATTLES 

CONFLICT 

BATTLES 

CONFLICT 

ar _ 

3/1“ _  _ 

afT 

(BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 

Form  A  (Proposed) 
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PROCESSING  INSTRUCTIONS  FOR  FORM  "A"  INPUT  DATA 

Initials: _ Date  Processed:. 


STEP  1:  Enter  into  the  respective  box  below  the  decimal  equivalent  (to  the  nearest  0.01)  of  each 
ratio  from  basic  input  Form  A. 


EUR/USA 
OTH/USA 
EUR:  I/S 
USA:  I/S 
OTH:  I/S 


STEP  1  TABLE 


/  ®/  *  / 

if  if. $ 


$  /  £ 


STEP  2:  Using  the  program  "Statistical  Analysis,"  compute  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  each  row  of  numbers  above  and  record  results  in  the  Step  2  table  below  and  on 
Form  A  (as  feedback  information.) 


STEP  3 


:  Using  the  program,  "m;  to  compute  through  a~  (to  the  nearest  0.01)  and  record  the  six 
values  on  Form  A  (as  feedback  information),  in' Step  3  table  below,  and  on  Form  C, 


STEP  2  TABLE 


ROW  OBJECTIVE  LOW  Q  MEDIAN  HIGH  Q 


1  EUR/USA  <i 


OTH/USA 


EUR:I/S 


USA:I/S 


OTH-.I/S 


STEP  3  TABLE 


MISSION 

WEIGHTS 


5; 

m 

5: 

B 

5: 

Q 

Rater  s  Office 

(check  oriel 

□  ACE  111 

□  DCSLOG 

(6) 

Rater's  Initials: 

□  COA  (2) 

a  QCSOPS 

17) 

Data: 

□  TAG  (3) 

□  DCSPER 

(8) 

Day/mo/  yr 

D  TSG  (4) 

D  DCS R DA 

(9) 

□  ACSl  (Si 

□  ACSAC 

10) 

PROJECT  IDENTIFICATION  AND  PROJECT  RATINGS 

LOCATION  PN  DESCRIPTION 


PRIOR  RATING  RESULTS 
(as  of  | 

r  VALUES 

Low  Q  Median  High  Q 


b  VALUES 

Low  Q  Median  High  Q 


Low  Q 


VALUES 

Median 


High  Q 


Note:  Feedback  values  for  each  r,b, 
and  w  are  independent  of  all 
other  r.o.and  w  values.  Median 
values  of  b  will  be  normalized 
before  use  in  later  computations. 
Median  values  of  r  and  w  will  be 
used  directly. 


Protect  Relevance 
to  Readiness  (%) 


Mission  Sub-Objective 
Europe-Initial 
Europe-Sustained 
USA-Initial 
USA-Sustained 
Other-Initial 
Other-Sustained 


Relative  Contribution 
of  Project  to  each 
Sub-Objective  (%) 


(Total  =100%l 


Mission  Sub-  Objective 
Europe-Initial 
Europe-Sustained 
USA-Initial 
USA-Sustained 
Other-Initial 
Other-Sustained 


Protect  Worth* 


*2* 

*3’ 

w4- 

"5- 

'*6*. 


*!On  a  scale  of  1  to  100,  compare  protect 
to  some  "Maximum  Contribution"  Project.) 


B^SPA- 


| _ (BOX  RESERVED  FOR  FEEDBACK  INFORMATION) 

Form  8  i  Proposed  I 
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PROCESSING  INSTRUCTIONS  FOR  FORM  "B"  INPUT  DATA 


Transfer  tha  individual  ratings  from  Forms  B  to  the  respective  boxes  above.  Cross  out  (x) 
any  columns  for  which  no  ratings  were  made.  Continue  processing  on  Form  B2. 


Form  B1  (Proposed) 


PROCESSING  INSTRUCTIONS  FOR  FORM"B-1"  DATA 


PN: 


Initials: 


Oate  Processed: 


STEP  1:  Using  program  '"Statistical  Analysis."  compute  the  Low  Quartile,  Median,  and  High  Quartile  values 
for  the  "r"*  values  on  Form  B-1.  Enter  results  here  and  on  Form  "8"  (as  feedback  information.) 

r:  Low  Q.  _ (%l  Median _ (%)  High  Q. _  _  (%) 

Enter  the  decimal  form  of  the  Median  Value  of  "r"  on  Form  C  in  six  places. 


STEP  2:  Using  the  program  "Statistical  Analysis,"  compute  the  Low  Quartile,  Median,  and  High  Quartile 
values  for  rows  b,  through  bg  on  Form  B-1  and  enter  results  in  the  Step  2  table  below  and  on 
Form  B  (as  feedback  information.) 


STEP  3:  Using  the  program  "Normalize  br"  compute  the  decimal  form  of  the  normalized  values  of  b  ano 
enter  them  in  the  Step  3  table  below  and  on  the  B/C  Computation  sheet.  Form  C. 


STEP  2  TABLE 


Low  Q 
(%) 

Median 

(%) 

High  Q 

(%) 

b1 

b2 

b3 

b4 

b5 

b6 

STEP  3  TABLE 


Normalized 

Median 

bt 

b3 

“* 

b5 

b6 

STEP  4:  Using  program  "Statistical  Analysis”  compute  the  Low  Quartile,  Median,  and  High  Quartile  values 
for  rows  w,  through  Wg  of  Form  B-1.  Enter  results  in  the  Step  4  table  below  and  on  Form  ”8" 

(as  feedback  information.)  Enter  the  decimal  form  of  the  Median  w-  values  nn  the  ft/f! 
sheet  Form  C  — —  -  i 


STEP  4  TABLE 


Low  Q 

(%) 

Median 

<%) 

High  Q 
(%) 

w,: 

w2: 

w3: 

w4" 

*S: 

w6: 

Form  B2  (Proposed) 
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PROJECT  B/C  COMPUTATION  SHEET 


Compute  the  Benefit  Cost  Ratios  (b/c)1  through  (b/c)g  by  multiplying  the  values  m  the  boxes.  Blank  boxes 
equal  iero.  Sum  the  six  (b/c)j  ratios  to  get  B^/SPA. 


// 

$3 

”  tj 

c1  P 


o 


<?  * 


Mi  ^ 

r// 


*\o  <f 


of  My 

// 


<</  ^ 
<•  J5 


My 

Jr 


Initials: 


Date  Processed : 


□  *□*□*□■ 

<a1  >  (b^l  <w1 )  (r) 

(a2>  (bj)  (w2)  (r) 

(a3)  (b3)  (w3)  (r) 

□  >□>□>□• 

<a4)  (b4)  (w4)  (r) 

□  XP  x  □  *  □  = 

(35)  (bg)  (Wg)  (r) 

□  XP  X  □  X  □  = 

<ag)  (bg)  (Wg)  (r| 


PN: 


B„/$PA 


Form  C  (Proposed) 


i  E«l  UI'.IRIBUHON 


Chief 

of  Engineers 

ATTN. 

Tech  Monitor 

ATTN: 

0AEN-AS1-L  (2) 

ATTN 

OAEH-CCP 

ATTH. 

OAEN-CW 

ATTN. 

UAEN-CWE 

ATTN. 

daen-cum-h 

ATTN 

UAEN-CUO 

ATTN 

daeh-cwp 

ATTN: 

oaen-mp 

ATTN: 

UAlN-MPC 

ATTN: 

DAEm-MPE 

ATTN: 

oaeh-mpo 

ATTN: 

oaen-mpr-a 

ATTN. 

uaeh-rq 

ATTN: 

OAEN-ROC 

ATTN: 

uaen-rom 

ATTN: 

OAf  N-RM 

ATTN: 

DAEn-ZC 

ATTN: 

DAEN-2CE 

ATTN; 

daen-zci 

ATTH: 

oaen-zcm 

f£SA,  ATTH:  Library  £206U 

Ui  Army  Engineer  Oistrlcts 
ATEN:  Library 
Alaska  99501 
Al  Batin  0%lb 
Albuquerque  87103 
Baltimore  21203 
Buffalo  14207 
Charleston  29402 
Chicago  50604 
Detroit  48231 
far  East  96301 
Fort  Worth  76102 
Oalseston  77550 
Huntington  25721 
Jacksonville  32232 
Japan  96343 
kansas  City  641U6 
Little  Sock  72203 
cos  Angeles  90053 
Louisville  40201 
Memphis  38103 
Mobile  36628 
Nashville  37202 
Hex  Orleans  70160 
"ew  York  10007 
Norfolk  23510 
Omaha  68102 
Philadelphia  19106 
Pittsburgh  15222 
Portland  97208 
Riyadh  09038 
Rock  Island  61201 
Sacramento  95814 
San  Francisco  94105 
Savannah  31402 
Seattle  98124 
St.  Loots  63101 
St.  Paul  55101 
Tulsa  74102 
Vicksburg  39180 
Walla  Walla  99362 
Wilmington  28401 

OS  Army  Engineer  Divisions 
ATTN:  Library 
Europe  09757 
Huntsville  35807 
Lb**r  Mississippi  Valley  39180 
Middle  East  09038 
Middle  East  (Rear)  22601 
Missouri  River  68101 
Hem  England  02154 
North  Atlantic  10007 
North  Central  60605 
North  Pacific  97208 
Ohio  River  45201 
Pacific  Ocean  96858 
South  Atlantic  30303 
South  Pacific  94111 
Southwestern  75202 


US  Army  Europe 

HQ.  7th  Army  Training  Coamund  091 
ATTN;  ACTTO-OEH  (51 
HQ,  7th  Army  OOCS/Engr.  09403 
ATTN:  AEAEN-EH  (41 
*■  Corps  09079 
ATTN-  AETYOEH  (51 
FU.  Corps  09154 
ATTN:  AETSOEM  (51 
21st  Support  Command  09325 
ATTN-  AEREH  <51 
Berlin  09742 
ATTN:  AEBA-EN  (2) 

Southern  European  Task  Force  09161 
ATTN:  aCSE-ENQ  (3) 

Installation  Support  Activity  094( 
ATTN:  AElHS-RP 


8th  USA,  Korea 

AHN:  SAFE  (8)  9b.»0l 

AHN:  £Af[-f  9t.Jf.ti 
ATTh;  EAFE-IQ  9*224 
ATTN.  £Af£  -4M  96208 
ATT*:  EAft-H  96271 
ATTN:  EAFl-P  9b25lJ 
AHH.  CAFE-1  9t*a? 

41bth  Engineer  loxvwnu  bUb^j 
AfTW:  Faculties  Engineer 

USA  Japan  (USARJ) 

Ch.  Ft  01  v ,  AJEN-fE  96343 
Fac  Engr  (Honshu)  96343 
Fac  Engr  (Okinawa)  96331 

ROK/US  Combined  Forces  Coenand  96301 
ATTH:  tUSA-HKC'CFC/tngr 

US  Military  Academy  lu99b 
AITX;  Faculties  Engineer 
ATTN:  Dept  of  Geography  A 
Computer  Science 
ATTN;  DSCPER/MAEH-A 

Engr.  Studies  Center  20315 
ATTN.  Library 

A>f1RC,  ATTN:  0RXMR-w£  02172 

USA  ARRCQM  61299 
ATTN:  ORCIS-RI-i 
ATTN:  ORSAR-JS 

OARCOM  -  Olr.,  Inst.,  4  Svcs- 
ATTN:  Facilities  Engineer 
ARRAOCQM  07801 

Aberdeen  Proving  Ground  21005 
An»y  Metis.  and  Mechanics  Res.  Ctr. 
Corpus  Christ!  Ar*y  Depot  78419 
Harry  Qfanond  Laboratories  2U7dJ 
Ougway  Proving  Ground  84022 
Jefferson  Proving  Ground  47250 
Fort  Moiueouth  07703 
letterkenny  Amy  Depot  1/201 
Natick  RAO  Ctr.  01 /bQ 
New  Cumberland  Amy  Oepot  17070 
Puebio  Amy  Depot  81001 
Red  River  Amy  Depot  ?55U1 
Redstone  Arsenal  JSboy 
Rock  island  Arsenal  61299 
Savanna  Amy  Depot  61074 
Sharpe  Amy  Depot  95331 
Seneca  Amy  Depot  U541 
Tobynanna  Amy  Depot  18466 
Tooele  Amy  Oepot  84074 
Natervliet  Arsenal  121&9 
Yu««  Proving  Ground  85364 
White  Sands  Missile  Range  88002 

DIA  ATTN:  OLA-Hi  22314 

F0R5C0M 

FORSCQM  Engineer,  ATTH.  AFE v-FE 
ATTN;  Facilities  Engineer 
Fort  Buchanan  00934 
Fort  Bragg  28307 
Fort  Campbell  42223 
Fort  Carson  80913 
Fort  Oevens  0143J 
Fort  Driae  13601 
Fort  Hood  76544 
Fort  (ndiantown  Gap  1700J 
Fort  Irwin  92311 
Fort  Sa«  Houston  78234 
Fort  Lewis  98433 
Fort  McCoy  54656 
Fort  McPherson  30330 
Fort  George  G.  Meade  20755 
Fort  Ord  93941 
Fort  Polk  71459 
Fort  Richardson  99505 
Fort  Riley  66442 
Presidio  of  San  Francisco  94129 
Fort  Sheridan  60037 
Fort  Stewart  J1313 
Fort  Mainwright  99703 
Vancouver  8*s.  98660 

HSC 

ATTN:  HSLQ-f  7«?J4 
ATTN:  Facilities  Engineer 
Fitzsinons  Amy  Medical  Center  80240 
Walter  Reed  Amy  Medical  Center  20012 

1NSC0H  -  Ch,  Instl .  Oiv. 

ATTN:  Facil ities  Engineer 
Arlington  Hall  Station  (2)  22212 

Vint  Hill  Ferns  Station  22186 


MOW 

ATTN:  Facilities  Engineer 
Celeron  station  22jU 
Fort  Lesley  J.  *cwa\r  20319 
Fort  Myer  222U 

HTML 

ATTN.  MTML-iA  20315 
ATtw.  Facilities  Engineer 
Uak land  Amy  Base  94026 
Bayonne  MOT  07002 
Sunny  Point  NUT  2B46J 

HAKAOCOM.  ATTN:  ORONA-F  OlVlbu 

T  ARC  OH ,  Fac.  Dlv.  48U90 

TECUH,  ATTN:  DRSTE-LU-F  21005 

tradoc 

HO.  TRADOC.  ATTH:  ATEH-FE 
ATTn:  Facilities  Engineer 
Fort  Bet  voir  22060 
Fort  Denning  31905 
Fort  Bliss  79916 
Carlisle  Barracks  l?uU 
Fort  Chef fee  72902 
Fort  ou  0H64U 
Fort  Eustis  2J004 
Fort  Gordon  3U905 
Fort  Haailton  U252 
Fort  Benjamin  Harrison  4o21b 
Fort  Jackson  29207 
Fort  Knox  40121 
Fort  Leavenworth  66027 
Fort  Lee  23801 
Fort  McClellan  Jb205 
Fort  Monroe  23651 
Fort  Rucker  36362 
Fort  Sill  73503 
Fort  Leonard  Wood  65473 

TSARCUH,  ATTh:  STSAS-F  o312U 

USACC 

ATTN:  Facil ities  Engineer 
Fort  Huacnuca  85613 
Fort  viucMe  2WW 

WESTCUH 

ATTN:  Facilities  Engineer 
Fort  Shafter  96858 

SHAPE  09055 

ATTN:  Survivability  section.  tC8-0P> 

Infrastructure  Branch.  lAnua 

HQ  USEUCOM  09128 
ATTN:  ECJ  4/7-Luf 

Fort  Belvoir,  vA  220b0 
ATTN.  ATZA-OTE-EM 
ATTN:  AT2A-DTE-SW 
ATTN:  AT2A-FE 
ATTN:  Engr.  Library 
ATTN:  Canadian  uaison  Office  (2) 

ATTN.  1W*  Library 

Cold  Regions  Research  Engineering  Lab  03755 
ATTN:  Library 

ETL,  ATTN:  Library  22060 

Waterways  Experiment  Station  39180 
ATTH:  Library 

HQ,  AVI  1 1  Airborne  Corps  and  28307 
Ft.  Bragg 
ATTN:  ATZAmFE-ee 

Chanute  AFB.  il  61mm 
3345  CES/DE,  Stop  27 

Norton  AFB  92409 
ATTH:  AFRCI-MS/DEE 

HCEL  93041 

ATTN:  Library  (Code  LO0A) 

Tyndall  AFB.  Fi  32403 

AFE SC /Engineering  4  Service  Lab 

Defense  Technical  Info.  Center  22ji4 
ATTN:  OOA  ( 121 

Engineering  Societies  Library  lyoi; 

New  fork,  Ht 

National  Guard  Bureau  2031O 
Installation  Division 


QS  Government  Printing  Office  22304 
Receiving  Section/Depository  Copies  (2) 


Chief  of  Engineers 
ATTN:  OAEN-ZCP 
ATTN:  OAEN-ZCP- P 


USA  Concepts 
Bethesda,  MO 


Analysis  Agency 
20814 


Headquarters,  OA 


ATTN: 

SAIL-FH)QASA,  I  i  L) 

ATTN: 

SARD(OASA.  R.  D  1  A) 

ATTN: 

DACS-FM 

ATTN: 

OACS-OPM 

ATTN: 

DACS-DPZ-B 

ATTN: 

OACS-OPO 

ATTN: 

OACS-OPA 

ATTN: 

DACA-CAZ-A 

ATTN: 

DACA-BUR 

ATTN: 

DACA-CAW 

ATTN: 

OAPE-ZXB 

ATTN: 

OAPE-MBB 

ATTN: 

OAPE-ZBR 

ATTN: 

OAM- ZD 

ATTN: 

OAMO-SSV 

ATTN: 

OAMO-OOR 

ATTN: 

OAMO-RQR 

ATTN: 

DAMO-ZF 

ATTN: 

OAMA-PPR 

ATTN: 

DAMA-PPZ 

ATTN: 

OALO-SMR 

ATTN: 

OALO-RMP 

ATTN: 

OAMI-RMB 

ATTN: 

OAAG-RM 

ATTN: 

DASG-RMZ 

HQ  000 
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